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VIEWS, NEWS AND INTERVIEWS 

Belated members of the American 
Institute of Electrical Engineers, who 
returned from the Fall 
River Line steamer of ‘Thursday even- 
ing, June 29, 1899, were treated toa 
rather unusual spectacle in the shape 
of a fine aurora borealis. The night 
was exceedingly dark and very clear, 
und the aurora was of the cloud and 
streamer variety, its color being a pale 
green. While off Newport and Nar- 
ragansett Pier, the display was mag- 
nificent, the streamers rapidly flying 
across the sky from West to Kast above 
the numerous lights that indicated 


Boston on 





RAIL ON WOODEN STRINGERS, SHOWING LONG BOLTS AND NUT LOCKS 


Whereupon the Koreans stoned the 
Japanese employés of the road, over- 
turned and set fire to some ears and 
started to demolish the power-house. 
The city authorities finally stopped 
the fun at this point, restored order 
and saved what remained of the com- 
The Re- 
pository thus explains the outbreak: 
cut 


pany’s property. Korean 


* The electric wires, some say, 


off the influence of Heaven: others 
affirm that as the 


built on a sacred spot there can be no 


power-house is 


rain until the obstruction is removed.” 
Paragraph No. 2 of the Seoul Elec- 
tric Railway Company’s rules provides 


YOKES IN THE TRENCH READY TO RECEIVE STRINGERS 


stead of landing where the horse 
ought to be he struck its trail just 
abaft the rear wheels and entangled 
himself with the exhaust. When last 
seen the dog was giving an animated 
and vigorous representation of a pin- 
wheel in the middle of the road. It 
is thought that he will not run after 
the next automobile that passes that 
way. 


Mr. A. I. Prime, of New York city, 
accompanied by his family, finished 
on July 13 a trip by trolley cars from 
New York to Boston. The party 
took a car in Yonkers for New Ko- 


NEW RAILWAY CONDUIT CON- 
STRUCTION IN NEW YORK CITY. 


RECENT TRACK AND CONDUIT WORK 
OF THE METROPOLITAN STREET 
RAILWAY COMPANY. 

On the new line of the Metropoli- 
tan Street Railway Company, extend- 
ing along the northern portion of 
Broadway (formally called the Boule- 
vard), in New York city, a new type 
of conduit construction is being in- 
stalled, which presents many features 
of interest, and is probably superior 
to the older construction which this 
company has laid down on many im- 





YOKES, STRINGERS, RAILS AND SLOT-RAILS READY FOR CONCRETE. 


New Tyres or Conpurr E.eerric RatLway Construction iN UPPER Broapway (BOULEVARD), NEw York Crry. 


the shore line. 
to think that this display was espe- 
cially arranged for the benefit of the 
Institute, but it hardly seems likely. 


It would be pleasant 


The first industrial exposition held 
in the United States was given by the 
Franklin Institute, at Philadelphia, 
in 1824. 

The natives of Seoul, Korea, seem 
to be prejudiced against the Seoul 
Electric Company, 
line, between the Governor's palace, 
beyond the West Gate, through the 
center of the city to the tomb of the 
Empress Min, outside the East Gate, 


Railway whose 


Was completed last May. The cars, 
toward the end of May, killed a ehild 


wand a drought afflicted the land. 


that well as 


ride on the cars,” an 


“"women, as mebp, Cah 
innovation all 
the more popular, as formally Korean 
women were not allowed on the streets 


during the day. 


Along a leafv lane in eastern Massa- 
chusetts, a few days ago. two enthusi- 
usts were driving a steam automo- 
hile of the kind that superheats its 
exhaust and blows it back and down- 
wards into the road. ‘They were going 
nicely, about 20 miles an hour, when 
passing the open gate of a door-yard 
the unusual sound of an automobile 
awoke a large brindle bull-dog who 
was asleep in the sunshine. The dog 
took one look, and then made a dash 
at the carriage—but he didn’t ealeu- 


lute its speed quite correctly. In- 


chelle at nine o'clock in the morning 
of July 11. New Haven was reached 
the first day. 
trip was continued through Hartford 


The next morning the 


to Springfield, from there to Worces- 
ter, where the second night was passed. 
The last stage was accomplished on 
July 13, the 48 miles to Boston being 
done in a little over five hours. The 
trip took about 29 hours, exclusive of 
stops. Two hundred and five miles 
were covered by trolley and only 52 
by train. Thirty different lines were 
passed over, 

The town of Manchester, N. H.. 


has decided not to put in electric 
lights, principally on account of the 
objections of Summer residents, who 
dislike the appearance of poles along 


the thoroughfares. 
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illustra- 
the 
conduit in several stages of construc- 
The principal 
werk and that which 
has been put down is in the vokes. 
These in the 
middle tigure of the three on this 
solid cast-iron 


The 


tions presented herewith 


portant tines. three 


show 
be- 


tion. difference 


tween the new 


are well illustrated 


page. Instead of a 
construction, such as has been for- 
the yoke is 
castings solidly 


merly employed, new 
built 


riveted to 


of two side 


a section of six-inch I- 
beam, the lower edge of each casting 
being secured to the beam with six 
Their general form and ap- 
pearance may better be 
by reference to the illustration than 


rivets. 
understood 


by description. 
In the recessed portion at the end 








384 


of each yoke is laid a stringer of yel- 
low pine thoroughly soaked in creo- 
sote. This stringer is 6x6 inches in 
size, and flat upon the top of it is 
laid the nine-inch, 107-pound grooved 
girder rail. 
clearly shown in the left-hand figure. 


The construction is very 


The stringer is held down in place on 
the yoke by two straps at each yoke, 
and long bolts are run through the 
yoke and strap to nuts which clamp 
the web of the rail, a substantial lock- 
nut being inserted under each. ‘The 
slot rails are bolted to the yokes with 
two bolts at each yoke, the same type 
of lock-nut being employed in this 
ease. The conduit is finished in the 
usual manner with concrete made of 
broken stone and cement. 

The advantage of this particular 
type of construction is that the whole 
structure is shortened vertically, thus 
making the depth of excavation re- 
quired much Jess, and avoiding many 
pipes, etc., underneath the surface, 
otherwise have to be 
moved at great cost. The work on 
the Boulevard line is progressing with 
great rapidity, and 
that cars will be in operation over it 
in about four weeks. 


which would 


it is expected 


ee 


Automobile Issue in Boston. 

Mayor Quincy, of Boston, has ve- 
toed the amendment to the revised 
regulations by which the Aldermen 
sought to obtain control of the licens- 
ing of automobiles. The regulation, 
as amended and passed on June 29, 
was as follows: 

** No person shall, in any street, use 
any vehicle other than a railroad ora 
railway vehicle, or a vehicle of the 
Fire Department, or a vehicle drawn 
or pushed by an animal, or a vehicle 
of a construction approved by the 
Board of Aldermen as not endanger- 
ing the life or property of others.” 

That amendment, which wWas offered 
by Alderman Adams. caused a warm 
debate in and out of secret session. 
It passed by a vote of seven to five, 
the ‘* Big Seven,” 
solid in its behalf. 


so called, being 
Aldermen Colby 
tried in vain to secure the adoption 
of this addition to the section : 

‘** Provided, however, that nothing 
in this section shall be so construed 
as to authorize the Board of Aldermen 
to grant a permit for the use of ve- 
hicles propelled by one system of 


motive power to the exclusion of 
other systems of motive power.” 
Whether it will be possidle to pass 
the regulation over the Mayor's veto 
remains to be seen. One more vote 


is needed. 


ELECTRICAL REVIEW 


Effects of a Lightning Stroke. 
To THE Epitor oF ELECTRICAL REVIEW : 

I send you herewith a photograph, 
showing the effects of a lightning 
stroke, during a thunder shower on 
May 28 last. The particulars, as far 
as I could trace them, are as follows : 

The house struck was that occupied 
by my father, Rev. Lea Luquer, at 
Bedford, Westchester County, New 
York. Of course, it is impossible to 
state whetber the lightning entered 
or went out at any particular parts 
of the building. For convenience, I 
will describe the passage of the bolt 
or bolts as follows: 

The lightning entered on the west 
side of the house, where the tin roof 
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EFFECTS OF A LIGHTNING 


STROKE. 


CuRTIOoUs 


of a piazza meets the building just 
outside of the corner of the 
shown in the photograph. It made a 
hole about three-fourths of an inch 
in diameter through the plaster in the 
corner next the ceiling, just above 
the part of the wall taken in by the 
photograph. There were faint mark- 
ings on the wall over to the picture- 
nail, from which were suspended two 
pictures in gilt frames. ‘The upper 
picture had the gilding of the frame 
fused and discolored, as shown in the 
photograph. The lower picture also 
had its frame similarly damaged, and 
the picture-wire from which it was 
hung was fused on both sides over a 
space of about six inches. The bolt 
apparently passed from the corner of 
the frame of the lower picture over to 
a bell-push on the side of the door- 
frame shown in the photograph. A 
scorched effect can be seen on the 


room 


wall in the photograph. The bolt 
then followed the bell wires out into 
the hall and fused them at one point ; 
then passed on to the kitchen, where 
it opened the circuit of an electric 
bell. 

On the east side of the house, either 
the same bolt or another one entered 
at the point where another tin roof 
joined the side of the house, just 
under the eaves of the roof. It 
splintered a beam in the attic, driving 
some splinters about a foot in length 
for more than 20 feet across the floor. 
It then followed down the rope of a 
dumb-waiter, bursting out the shaft 
in which the rope was contained, and 
also damaging an adjacent wall. This 
dumb-waiter rope passed within about 
four feet of the electric bell in the 
kitchen above mentioned. 

Only one crash of thunder was 
noticed. The house was filled with a 
considerable amount of smoke and a 
strong smell of ozone, but no fire 
resulted. 

Yours very truly, 
THATCHER T. P. LUQUER. 
New York, July 13. 
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Four Thousand Two Hundred 
Electromobiles Ordered. 


Mr. Isaac L. Rice, president of the 
Electric Vehicle Company, of New 
York city, stated on July 12 that he 
had placed orders for electric carriages 
of various sorts, the total cost of 
which would be $8,000,000. The 
orders were given to the Columbia 
and Electric Vehicle Company, and 
eall for 4,200 vehicles, which, Mr. 
Rice said, would not begin to supply 
the demand. ‘The delivery of the 
vehicles on the orders will begin the 
latter part of this month and will go 
on regularly until the order is filled. 

The contract would be an excep- 
tionally large one in any line of busi- 
ness, but it is of special importance, 
inasmuch as it concerns what is com- 
paratively a new industry. It is ex- 
pected that the manufacture of these 
vehicles will give a perceptible im- 
pulse to business in the localities 
where the work is done. As stated 
above, the first of the new vehicles 
are expected in a few weeks, while it 
is intended to have over 1,000 ready 
for service by the end of the current 
year. 

Of the 4,200 vehicles ordered, about 
200 will be delivery wagons. The re- 
mainder will be passenger vehicles, of 
which about half will be runabouts, 
golf traps and victorias, and the other 
2,000 landaus, hansoms and broughams 
of varied design. 

The contracts have been given to 
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the various manufacturing companies 
controlled by the Electric Vehicle 
Company. The capacity of these 
plants, however, is not at the moment 
sufficient to turn out the vehicles 
as rapidly as desired, and conse- 
quently a part of the work will 
be turned over to other companies. 
The Studebaker Carriage Company, 
of South Bend, Ind., will furnish 
much of the body work. The accu- 
mulators will be made by the Colum- 
bia Automobile Company, which some 
time ago obtained exclusive rights 
from the Electric Storage Battery 
Company, of Philadelphia, for the 
manufacture of batteries for electro- 
mobiles. The motors will be built 
at the Siemens-Halske shops, in Chi- 
cago, which plant was recently pur- 
chased by Electric Vehicle Company 
interests. ‘The other work will go to 
the Columbia and Electric Vehicle 
Company. ‘This company some time 
ago secured the motor carriage de- 
partment of the Pope Manufacturing 
Company at Hartford, Ct., and re- 
cently purchased by the New Haven 
Carriage Company. A small part of 
the work will be sublet to other car- 
riage companies. 

Representatives of the Electric 
Vehicle Company claim that they 
could now use the entire number of 
vehicles ordered. The company’s 
manufacturing concerns are to be en- 
larged, and it is stated that by next 
year these will have a capacity of 
100 electromobiles a day. It is also 
said that a larger number of vehicles 
would have been ordered at the present 
time if the manufacturing companies 
could have handled the business. 

nee 
Automobiles Barred at Bar Harbor. 

The motor carriage has been virtu- 
ally barred out of Bar Harbor, Me., 
the aristocratic Summer resort. Un- 
der the present laws it is not legal to 
pass a regulation absolutely prohibit- 
ing their use. ‘The by-laws recently 
passed make it impossible for an 
owner of a motor vehicle to run his 
machine in Bar Harbor during the 
hours from 10 A. M. to 10 Pp. M., and 
only on little lanes and alleys at a 
speed not greater than five miles an 
hour, and then only after the machine 
has been licensed. 

After passing these by-laws, which 
referred to any vehicle propelled by 
machinery, it was suggested that the 
regulations adopted made the run- 
ning of a road roller illegal, so the 
citizens passed another by-law to per- 
mit them to be used. 


—— 


It is a relief to be assured that 
there is not likely to be any Society 
for the Prevention of Cruelty to 
Automobiles— Life. 
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July 19, 1899 


Crazy Speeds. 

Our French contemporary, 1’ Ln- 
ergie Electrique, prints, under the 
above title, an account of recent at- 
tempts by two famous French chauf- 


feurs to lower the automobile speed 


record. It is unfortunate that our 
language does not allow the delicate 
(tallic flavor of the original to be pre- 
served. 

“In the aftermath of the automobile 
concourse, and while we are going 
through this season of dromomania, 
it seems interesting to publish the 
last kilometre ‘record’ for electro- 
mobiles on ordinary roads—a record 
held for some months now by Camille 
Jenatzy. 

“As has been told before Jenatzy 
beat the Compte de Chasseloup-Laubat 
in a race with their ordinary clec- 
tromobiles. After his defeat, on 
January 27, the Compte de Chasse- 
loup ordered from the Jeanteaud 
establishment a new machine, rel- 
atively very light, composed simply of 
a truck supporting a body shaped like 
a steamboat, and with which, through 
the aid of a battery of Clerc—Pingault 
accumulators, being only a_ few 
ampere-hours capacity but able to 
stand a tremendous discharge for sey- 
eral minutes, the young and audacious 
electrician sought to regain his lost 
prestige on March 4 last. He reduced 
the time for one kilometre to 38 sec- 
onds (corresponding to a mile in 
61 seconds). Thisspeed seemed, then, 
extravagant and unsurpassable. 

‘For some weeks Jenatzy remained 
in coy obscurity, finishing the con- 
struction of a strange machine which 
the sportive press at once baptized as 
‘Torpedo,’ ‘ Cigar,’ ‘ Projectile,’ ete., 
it having the aspect of any of these 
various objects, according to the way 
one looks at it. The names ‘Torpedo’ 
and ‘Projectile’ fit it best, for it 
‘gets there’ with the promptness of a 
10 inch shell. These tournaments of 
the modern chevaliers of the electric 
fairy have no particular technical in- 
terest, but we chronicle them . 
for the future. Jenatzy having called 
his new machine ‘La Jamais 
tent’ (The Never Satisfied), an epic 
performance was to be looked for on 


Con- 


the deserted track at tho Achéres 
field. We well remember the first 


joust of this sort, on the 18th of last 
December, in an icy gale from the 
North. The time for a kilometre was 
then set at 57 seconds. At the mo- 
ment it has fallen as low as 34 seconds, 
corresponding thus to a speed of 106 
kilometres an hour (66 miles an hour). 
This record was made on April 29, 
1899, a date to remember, until the 
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greater prowess of somebody makes a 
new one. 

‘**In spite of the uncertain weather 
a crowd gathered at Achéres to as- 
sist in the performance of Jenatzy. 
The record-maker was there with his 
blue-gray racing machine—a verita- 
ble projectile mounted on ridiculously 
small It was built by the 
Compagnie Générale de Transports 
Automobiles Jenatzy’s 
plans. Scattered along the course 
were half the electromobile cracks of 
France. 

‘© A fine rain which had been fall- 
ing had just ceased when the record- 
breaker started. It was about three 
o'clock when the ‘ Cigar’ was brought 
to the line ready to start. Aboard 
of it Jenatzy waited impatiently the 


wheels. 


from own 


signal. Réne de Knyff, who fulfilled 
the functions of starter, gave him 

















Vue FrReNcH ELECTROMOBILE THAT BEAT 
A MILE A MINUTE. 

the last directions—the last farewells, 

somebody in the crowd called them. 

Far down the road, between two lines 

of people and vehicles, two white 

flags are vigorously flapping. 

“**Father’ Willemenet, who holds 
one of the official chronometers, is 
superb in his tranquility, while poor 
Jenatzy, to whom seconds seem min- 
utes, anxiously looks ahead over the 
road he is to devour. 

“«<« Attention, Jenatzy ; get ready,’ 
says de Knyff. 

“But Jenatzy listens to no more. 
His hands clinched on the control 
handles are trembling nervously. 

«<é¢Go!’ 

“De Knyff arm. 
Willemenet started his chronometer, 
frrrrou! The ‘Cigar’ sprang 

Ten yards further it seemed 


dropped his 


and 
away. 
to give another leap and was lost to 
sight in a whirling cloud of dust. 
“At the first kilometre mark, 
where we stood, Jenatzy was in full 
swing, the electromobile skimming 
over the road almost as if it were not 
touching the surface. The record- 
breaker was going beautifully. One 
could see the machine a point on the 


horizon coming like a shot and passing 
in a whirlwind, with nothing left but 
two white tracks on the 
straight as if they had been ruled. 
One has only time to bend forward, 
to glance, to throw up his arms and 
yell, and Jenatzy is gone to burst a 
hole in the far horizon. 

*¢*Gotferdom !’ cries Cordang. 

‘* + Jésu—Marie!’ whispers a peasant 
on the road-side, crossing himself. . 

“The time of Chasseloup—Loubat 
was not exactly easy to beat; 3383 
seconds for the kilometre with a 
flying start, 484 seconds from rest. 
The new champion of the accumu- 
lator made his kilometre, from rest, 
in 474 seconds, and the next in 34 
seconds—at a speed higher than that 
of an express train.” 


soil—as 


re 
An Electromobile Patrol Wagon. 
It is reported that the police de- 
partment of Akron, Ohio, has ordered 


an electromobile to be used as a patrol 


wagon. 
ae - 


Another Electromobile Gets 
Arrested. 


A driver of an electromobile was 
arrested in New York city, on July 
10, for running his vehicle on Fifth 
avenue at higher than the legal rate 


of speed. 
_—_-— 


A New Automobile Factory. 

It is said that $10,600 has been 
paid as earnest money on the pur- 
chase of the Elgin Sewing Machine 
and Bicycle Works, Elgin, IIl., 
long idle. ‘The buyers are auto- 
mobile manufacturers, who will start 
work next week in the factory. 





Electromobile Express Wagons in 
New York City. 

The United States Express Com- 
pany will soon have in the streets of 
New York an electromobile express 
wagon, or truck, which may in time 
bring about a _ revolution in the 
express business. 

Express company officials have for 
some time recognized that the elec- 
tromobile is the ideal means of trans- 
portation for local delivery in large 
cities, as well as for suburban work. 
This feeling has led the United States 
Express Company to have constructed 
a motor vehicle after a special design. 
This vehicle has already had a trial 
in Chicago and Baltimore, where it 
has done meritorious work. It has 
been brought to New York because 
here conditions for its advantageous 
use are favorable in all respects. It 
will soon be put in active use on local 
work. In the event that it proves 
satisfactory from a standpoint of 
comparative cost, the horse wagons 
will probably be abandoned for the 
speedier and more powerful electro- 
mobile. 
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The Automobile Industry in Great 
Britain. 

Early in the century, before rail- 
roads were constructed, says /ndustries 
and Iron, the idea of conveying pas- 
sengers and goods by means of steam 
power along the king’s highway was 
attractive to many inventors. Highly 
ingenious were some of the results of 
their experiments, and the vehicles of 
Gurney, Hancock and Church, cum- 
bersome though they were when com- 
pared with modern designs, deserve 
some recognition, when the state of 
mechanism generally in their day, 
and the limited facilities which they 
had, are considered. ‘The legislation 
which allowed the Continent to pro- 
ceed ahead of Great Britain in this 
matter having been removed, great 
progress has been made within the 
last two years. 

With the advent of new in- 
dustry there are always features that 
retard its progress—exalted notions 
of immediate success. undue anxiety 
to be first in the field with new in- 
ventions, even though unfinished, 
and the attendant speculation almost 
inevitably cause disappointment to 
some. But while some of these causes 
have prejudiced a section of the 
public against the coming method of 
locomotion on ordinary roads, the 
initial errors have been overcome, and 
the motor vehicle is now recognized 
as a practical means of dealing with 
traffic problems. 
ing than the parades that have been 
made is the fact that several services 
of public motor cars have been suc- 
cessfully inaugurated in various cen- 
ters of business and places of holiday 
resort, and hardly a town of any im- 
portance is without a firm enterpris- 
ing enough to adopt the motor vehicle 
for ordinary business purposes. ‘The 
number of these is growing, and only 
this week we hear of the establishment 
of a motor-car service in Sheffield. 

In the present stage of the industry, 
exhibitions are not only useful, but 
absolutely They enable 
the public to see what is being done, 
and tend to give general confidence 
in the future of the industry, but 
they also enable manufacturers and 
others interested in the industry to 
compare notes and to keep themselves 
acquainted with the best notions of 
and 
while educating the public they edu- 
cate those who cater for the public, 
and so do much to improve the gen- 
eral character of automobilism. 


any 





Far more convine- 


necessary. 


construction design. Hence, 


ge = 

It is said that electromobiles will 

be used by the Boston post office for 
the collection of mail matter. 
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SCIENCE BREVITIES. 


Magnetic Observatory Disturbances 
—The observations at the Magnetic 
Observatory at Vienna have had to 
be discontinued on account of the 
electric tramways and electric light 
wires. Terrestrial Magnetism states 
that the Director of the Observatory, 
Professor Pernter, has submitted a 
plan to the Austrian Government for 
a new observatory, to be situated 
some distance from Vienna, and to 
be provided with instruments of the 
latest construction. 


Utilizing Blast-Furnace Gases—The 
subject of the utilization of the gases 
from blast that is 
worthy of more attention probably 
than it has hitherto received in this 
country. Some figures were recently 
given in L’Keluirage Electrique. by 
M. Witz, showing the great waste of 
energy which accompanies the loss of 
Furnaces of 100 


furnaces is one 


blast-furnace gas. 
to 200 tons capacity are not rare, 
there being one in the United States 
using 700 tons every 24 hours, in 
which the material for combustion is 
reduced to three-fourths of a ton per 
ton of iron. A thermic balance 
sheet shows that the charge of about 
92.000 kilos of coke contains 629,- 
000,000 of heat units; to this must 
be added 416,000,000 which are re- 
covered from the reheaters, making a 
total of 1,045,000,000. Those con- 
reactions In 
182,000,000; 


sumed by the chemical 
the furnace amount to 
those utilized for reheating 473,- 
000,000; those utilized 
duction of steam 50,000,000, leaving 
about 340.000,000 of calories, or over 
half those in the wasted 
energy escaping The 
portion which develops steam for the 


for the pro- 


coke, as 
with gases. 
engines ‘is utilized very uneconomic- 
ally at a rate of at least 22 cubic 
metres of gas per indicated horse- 
power hour, which is at the rate of 
only about three per cent efficiency. 

Advantages of Automobiles — A mong 
the various advantages which are at- 
tained by the use of automobiles, one 
of the most important, says the Re- 
vista de Obras Publicas, is the im- 
provement in sanitary conditions in 
great centers of population. In effect, 
the greater part of the dust and dirt 
of cities is due to the use of horses. 
The horse, in addition to this, con- 
tributes in many ways to the diffusion 
of disease. He assists in grinding, 
with his iron shoes, the stony surface 
of the only kind of streets upon which 
he can perform his work into a dust 
which, becoming wet and mixed with 
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organic matter, forms a culture-me- 
dium for all manner of hurtful 


bacteria. Seeing that the retire- 
ment of the horse will mean less 
dirt and cleaner streets, it will 


reduce municipal expenses in pro- 
portion, and also conserve the large 
quantity of water now needed for 
street sprinkling and cleaning. In 
many places this is a factor of con- 
siderable importance. Another ad- 
vantage that is not generally reckoned 
upon is that the storage space re- 
quired by the automobile is much less 
than that required for a_ similar 
vehicle drawn by a horse. With the 
automobile the storage of the vehicle 
itself ends the matter; with the 
horse-drawn vehicle storage must be 
provided for the horse, or horses, 
and feed. It seems fair to say that 
such carriages occupy more than 
twice the space that will be required 
by corresponding automobiles. By 
reason of this smaller size—the 
shortening of the vehicle by the 
leaving off of the horse—the room 
occupied in the streets will be corre- 
spondingly decreased, or, in other 
words, the capacity of any given street 
will be correspondingly enhanced. 


Grinding a Great Mirror—The opera- 
tion of grinding of the great flat 
mirror, 78.7 inches in diameter, for 
the siderostat telescope, which is to 
form one of the features of the Paris 
Exhibition of 1900, is described in a 
paper recently read before the Paris 
Society of Civil Engineers by M. P. 
Gautier. A notable feature of the 
work is the fact that the final figure 
obtained by pure mechanical 
means, no local corrections being 
made by hand, as is usual. ‘The ma- 
chine used resembled in construction 
one of the large vertical boring mills 
now common, but the slide 
carried the grinding or polishing disks 
in place of eutting tools. It 
found that to avoid scratching the 
grinding disk must not touch the 
glass. When grinding in the last 
stages of this portion of the work, a 
distance of one six-hundredth inch 
separated the two, the grinding ma- 
terial being fed in between. The 
polishing was done in the dry with 
tripoli powder. Some difficulty was 
met with in this operation, owing to 
the heating of the mirror by the 
friction, and a consequent change of 
form. This heating was reduced by 
separating the polisher and the work 
as in grinding, the best distance be- 
tween the two being found to be one 
six-hundredth inch. 
through heating 


Was 


cross 


was 


Even so, change 
of form was not 


avoided, although the plan of polish- 


ing for one minute and then resting 
for 30 minutes was tried. In spite of 
all these precautions, however, the 
mirror ‘‘convexed” with the heat 
during the operation, and was thus 
concave when cool. Finally, the plan 
was adopted of bending the cross- 
slide, by an amount sufficient to cor- 
rect the hollow thus produced. This 
was accomplished by suitable applied 
weights. The total flexure needed to 
correct the error was represented by 
a deflection of one-fiftieth inch in 
the middle of a length of over six 
feet. In the end very perfect results 
were obtained, and M. Gautier ac- 
cordingly is of the opinion that this 
method is superior to the more or- 
dinary one of hand figuring. ‘The 
flatness of the surface was tested by 
Foucault’s system. In this the image 
of a round luminous point, as reflected 
from the mirror, is observed in «a tele- 
scope. If the mirror is flat, the 
image, as seen in the telescope, will 
be circular and sharp, and _ sur- 
rounded by diffraction rays, also 
circular. If put slightly out of 
focus, the image will still be circular, 
though not sharp. If the mirror is 
concave, the image, in place of being 
round, will be flattened. The sen- 
sitiveness of the method is shown by 
the fact that the touch of the hand 
for a few seconds will deform the 
mirror sufticiently to distort the image 
as described. In fact, irregularities 
of form not exceeding one two-hun- 
dred-and - fifty - thousandth inch can 
be readily detected. This mirror will 
be used for testing the lenses with 
which the telescope is to be provided. 
There are to be two of these object- 
glasses, each 53.15 inches in diameter, 
one being intended for photographic 
work and the other for direct vision. 
The focal length of the objectives will 
be 196 feet, so that excellent definition 
and great magnifying power may be 
expected; in fact, to use a popular 
illustration, this telescope will bring 
the moon within a distance of 36% 
miles. The telescope tube being 
fixed, this great focal length will 
cause no difficulty in using the in- 
strument. 


Electrolysis Induced by Roentgen 
Tubes—MM. H. Bordierand Salvador 
have endeavored to get at the true 
cause of X-ray ‘‘ burns,” which have 
so often interfered with the safe 
surgical use of the rays. Ina recent 
communication to the Académie des 


Sciences, abstracted by M. Fournier 
d’Albe, they describe their investi- 
Proceeding from the suppo- 
sition that they were due to the waves 
produced by the making and breaking 


gations. 
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of the induction-coil circuit, they 
argued that, owing to the greater in- 
tensity of the oscillations induced by 
the break, a practically unidirectional 
current would be induced in neigh- 
boring conductors and electrolytes, 
and would, in the case of the latter, 
lead to electrolysis. To test this con- 
clusion they placed an electrolytic 


cell in the neighborhood of the 
Roentgen tube, with its electrodes 


near those of the vacuum tube. The 
cell consisted of copper sulphate with 
copper, or zinc sulphate with zine 
electrodes. After about a quarter of 
an hour of excitation the electrodes 
were connected with a galvanometer, 
and a deflection was obtained indi- 
cating a current in the external cir- 
cuit proceeding from the copper fac- 
ing the anode of the vacuum tube to 
the copper facing the cathode. This 
confirms the above conclusion. No 
difference is observed when all Roent- 
gen rays are hindered from reaching 
the electrolyte. The effect is, there- 
fore, not directly due to them. The 
polarization obtained diminishes when 
the distance of the electrolyte from 
the tube increases, and when the in- 
ternal resistance of the tube decreases. 

Electro-Motive Force of Magnetized 
Flames—M. R. Blondlot describes, in 
Comptes Rendus, an elegant experi- 
ment, which is the converse of the 
curvature of the electric are. The 
London Flectrician thus abstracts his 
description : A fish-tail gas burner is 
with two platinum. elec- 
trodes, which dip into the ends of the 
flame and are connected with the ter- 
minals of a capillary electrometer. 
No action is observed except a siight 
oscillation due to unavoidable varia- 
tions of temperature. But when the 
flame is introduced between the pole- 
faces of a powerful electro-magnet, 
say, one inch apart, and large enough 
to create a uniform field, a steady 
displacement of the’ meniscus in one 
direction is observed. On reversing 
the magnetizing current, the dis- 
placement is reversed also. The mag- 
netized flame is, therefore. the seat of 
an electro-motive force directed from 
one end of the flame to the other, the 
direction being given by the following 
rule: A man lying on his right side. 
along the flame, and looking at the 
south-seeking pole of the electro- 
magnet, will have the electro-motive 
force directed from his feet to his 
head. The explanation ef the phe 
nomenon is quite simple. The flame 
gases constitute a conductor moving 
at right angles to the magnetic lines 
of force. Here there is an electro- 
motive force along the flame. The 
flame represents, in fact, a thermal 
motor and a magneto-electric machine 
at the same time. A converse reason- 
ing explains the curvature of the 
electric are. 
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THE PUBLIC ELECTRO/MIOBILE STA- 
TION IN PARIS. 
CHARGING AND STORAGE 
THE COMPAGNIE 

DES VOITURES. 


THE NEW 
STATION OF 
GENERALE 


The establishment of a public elec- 
tromobile service, for which Paris 
has impatiently waited, is at last ac- 
complished, and the electromobile has 
taken its place as a factor in the 
transportation of passengers in the 
city and can no longer be regarded as 
an experiment. While it is true that 
the type of accumulators to be finally 
used has not been definitely decided, 
and several makes are being tried, 
still the satisfactory operation of a 
large number of vehicles is a guar- 
antee of future progress, and allows 
the collection of many practical data. 

The work of the Compagnie Gén- 
érale des Voitures began with a small 
station in the Rue Cardinet, where 
the accumulators of the vehicles were 
charged, and also where the training 
of the future drivers was carried on. 
The current used was taken from the 
mains of the Clichy station, at a 
pressure of 440 volts, which was 
transformed to 110 volts by a motor 
dynamo. From this installation a 
dozen or more electromobiles, which 
number was considered sufficient dur- 
ing the preliminary and experimental 
stage, could be charged. Three 
months ago, when the company put 
in operation about 100 electromobiles, 
the generating station upon the Rue 
du Pilier at Aubervilliers was opened 
and now furnishes all the electrical 
energy required. 

The station comprises, in addition 
to the boiler and engine-rooms, a 
large charging-room and storage ac- 
commodations for over 200 electro- 
mobiles of various types. ‘The engine- 
room is 64 by 96 feet in size, and 35 
feet in pitch, and is of steel construc- 
tion. In this room are installed two 
single-cylinder 250-horse-power en- 
gines, which are belted to Alioth 
dynamos. These have Corliss valve- 
gear and are run condensing, the 
condenser being placed below the 
floor and supplied by the usual cir- 
culating pumps. It is found at pres- 
ent that one of the engines is sufti- 
cient to take care of the service when 
operating about 19 hours per day. 

The dynamos each supply 1,250 
amperes at 120 volts, the main switch- 
board from which this current is dis- 
tributed being located in a gallery, 
upon which open the test-rooms and 
the office of the engineers in charge. 

The boiler-room is 36 by 96 feet in 
area, and contains two water-tube 
boilers having a total capacity of 
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These are in- 
tended to supply the plant when it 
has reached a considerably larger 
growth. <A brick chimney 128 feet 
high completes the steam installa- 
tion. An artesian well 240 feet deep 
supplies water for boilers and con- 
densers. 

The charging-building, which is 
next the engine-room, is built of brick 
and wood, and measures 82 by 130 feet 


2,000 horse-power. 


on the outside. 
kind of shed under which the electro- 
mobiles coming in empty are ranged, 
while three hydraulic elevators. each 
capable of elevating one ton, raise the 
exhausted batteries to the second floor. 
The accumulators when taken out of 
the electromobiles are slid 
truck, which is then placed on the 
elevator, and at the upper level can 
be moved laterally upon a_ transfer 
table. This ar- 
rangement per- 
mits 108 sets of 
batteries to be 
charged on the up- 
per floor, and 52 
on the ground 
level. The hydrau- 
lic elevators are of 
the simplest pos- 
sible type, each 
consisting of an 
ordinary cylinder 
having a plunger 


Along one side is a 


upon a 
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A Ride in a «‘Steamomobile.”’ 


A few weeks ago, when the ELkc- 
TRICAL REVIEW was in the throes of 
a name contest, Prof. Elihu Thomson 
suggested that if electromobile was a 
good name for electrically driven vehi- 
cles, ‘‘steamomobile” would be a 
good name for those in which steam 
was the motive power. 

At his laboratory in Lynn, Mass., 
Professor Thomson has a ** steamomo- 
whose portrait is presented in 
The 
and 
any 


bile,” 
the accompanying illustration. 

has a most innocent 
guileless aspect. It looks like 
other automobile, except in having a 
certain businesslike air, and in being 
low-hung, which is an exceedingly 
fortunate circumstance. 

A representative of the ELEecTRIc- 
AL Review, during the recent session 
of the American 
Institute of Elec- 
trical Engineers in 


machine 


Boston, called 
upon Professor 
Thomson. The 


gentleman associ- 
ated with him in 
the construction 
of the steam car- 
riage—we will call 
him Mr. X in this 








piston upon which 
is mounted the 
platform. The city 
water supply is of sufficient pressure 
to operate these elevators direetly. 

Behind the buildings described 
above is a carriage-house, now capa- 
ble of accommodating 200 clectro- 
mobiles, but which can be enlarged to 
a capacity of about 1,000. This is of 
fireproof construction, in brick and 
iron, and at one end of itis 2 machine- 
shop containing the necessary tools, 
lathes, planers, drills, etc., all electric- 
ally driven, for repairing electromo- 
biles. 

The type of electromobile in use is 
strikingly similar to the ciosed or 
brougham cabs in use in New York 
city. The total weight of the vehicle 
is about 4,400 pounds, of which-the 
battery weighs 1,760 pounds and the 
motor 220 pounds. ‘The motor runs 
at 1,500 revolutions per minute. at 
which it exerts from four to five horse- 
power and gives the vehicle a speed of 
9.4 miles per hour. The motors are 
of the Lundell type. The winding is 
double, each motor having two com- 
mutators, and regulation is effected 
by various combinations of these 
windings in series and parallel. 

The station described above is in- 
tended to be the predecessor of several 
more to be established at various 
points in the outskirtsof Paris. It is 
interesting that Paris, the home of 
the electromobile and the city in 
which the greatest interest in such 
apparatus has always been exhibited, 
should be behind New York in the 
establishment of a general public 
electromobile service. 


Pror. Exinu THomson’s Steam Avro- 
MOBILE. 


connection — sug- 
gested taking a 
spin on the machine. It was wheeled 
out into the and started at a 
respectable pace through the streets 
of Lynn, working beautifully, mak- 
ing very little noise, and as well as 
the rider was able to perceive, not 


road 


leaving behind a trail of malodorous 


gases, as is the custom of such 
machines. 

Once out of the middle part of the 
town, Mr. X, without warning of any 
sort except a sudden command to 


**hold fast,” put on the full power 


of the machine and ran five miles 
through the streets. up hill and 


down, across trolley tracks, dodging 
baby-carriages, trolley- 
cars, pedestrians, etc., In 12 minutes! 
The spurts were made at the rate of 
about 36 miles an henr, and a speed 
of well over 30 miles per hour was 
attained going up a 10 per cent grade. 


ice wagons, 


As a demonstration of the powers of 
the automobile the trip was a magnifi- 
cent the 
passenger had but one thought during 


but unfortunate 


success, 


the greater part of it. which was a 
hope that something would slow the 
machine sufficiently for him to jump 
out with safety. 

Professor Thomson thinks that in 


the steam machine is the solution of 


the autemobile problem, It is certain 
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that he has succeeded in constructing 
a very satisfactory steam automobile, 
capable not only of high speed, but 
of sustained runs. 

The fuel used is common kerosene 
oil, of which a sufficient supply for a 
60-mile run is carried at one charge. 
Water must be taken on every 40 
miles. The details of the machine 
are not yet available for publication, 
but it is a model of simplicity, and 
shows an extraordinary efficiency by 
reason of its peculiar cycle of oper- 
ations, somewhat similar to those of a 
gas engine. 

ae bs 
ITEMS OF INTEREST. 

Thomas, W. Va., will erect and 
operate its own electric light plant 
and water system. The Mayor can 
give information. 

H. M. Herbert, of Cambridge City, 
Ind.,and R. Ellison, of Lagrange, have 
purchased the plant of the Hartford 
City Light and Power Company for 
$35,000. 

The Boston, Milton & Brockton, 
Mass., Street Railway Company has 
been authorized by the railroad com- 
missioners to issue $40,000 additional 
stock and $100,000 bonds. 

The Mercantile Trust Company, of 
San Francisco, has taken $1,000,000 
of the bonds of the Yuba Electric 
Power Company. ‘They are to run 
for 30 years. and are secured by a 
trust deed of the power company’s 
plant. 

At Muncie, Ind., a $5,000,000 
mortgage has been filed for the Union 
Traction Company to the City Trust 
Company, of New York city. The 
mortgage cites that the traction com- 
pany now owns and controls electric 
lines in Marion, Alexandria, Elwood, 
Anderson, Muncie, Jonesboro, Gas 
City, Summitville and Orestes. 

The Harper’s Ferry Electric Light 
and Power Company, at a regular 
meeting of the stockholders, June 24, 
elected the following ofticers: T. H. 
Savery, president; W. H. Savery, vice- 
president, and T. H. Savery, Jr., 
secretary. ‘The new board of directors 
contains all the members of the old 
board, with the addition of W. H. 
Savery and T. H. Savery, Jr. 

It is said locally that Middendorf, 
Oliver & Company, of Baltimore, 
who with others have recently pur- 
chased the property of the Virginia 
Electric Company at Norfolk, will 
remove the electric plant at Hunters- 
ville and the plant at Oakwood to 
Norfolk, to be made a part of the 
Virginia Electric Company’s plant. 
It is stated that the owners intend to 
install « complete double plant with 
a capacity for furnishing all the 
electric power and lights that may be 
needed in the near future in Norfolk 
and yicinity. 





38 


Electrical Review 


OLDEST ELECTRICAL WEEKLY IN THE UNITED STATES. 
TIMES BUILDING, 41 PARK Row, 














P.O. BOX 2339. NEW YORK. 
NEW YORK, JULY 19, 1899. 

CHARLES W. PRICE, - - - - - - Epiror. 

STEPHEN L. COLES, - - MANAGING EDITOR. 


CHARLES T. CHILD, - - TrcunicaL EpITor. 
STEPHEN H. GODDARD, ApbvVERTISING MANAGER. 








REGISTERED CABLE ADDRESS: 
““ELECTVIEW," - - - NEW YORK. 


TELEPHONE CALL, 1546 o) CORTLANDT." 








New York OFFICE: 
RUSSELL HOWLAND, GENERAL REPRESENTATIVE, 
Times Building, 41 Park Row. 


WrsTERN OFFicz: 
FRANK E. COLBERT, REPRESENTATIVE, 


9455 Old Colony Building, Chicago. 
WASHINGTON OFFICE: 
GEO. C. MAYNARD, - REPRESENTATIVE, 


800 H Street, N. W., Wasuineton, D C. 


LONDON OFFICE: 
HENRY W. HALL, - - REPRESENTATIVE, 
42 Old Broad Street, Lonpon, E. C. 
News, Subscriptions and Advertisements. 





SPECIAL NOTICE TO ADVERTISERS. 


Cuances for advertisements must be in this office 
by Friday noon for the following week’s issue. 

New ADVERTISEMENTS should be in the office not 
later than Saturday noon to insure publication 
the following week, although it is occasionally 
possible to get in matter received on Monday. 











Subscription to the 
ELECTRICAL REVIEw. 


One Year, United States and Canada, - - $3.00 

One Year, Foreign Countries, - - 

Single Copies, we 4 

Copies can he supplied for only one year back, at 25 
cents each. 








CONTENTS. 
Ma iews, News and Interviews.............00++..0 33 
New Railway Conduit Construction in New York 
DN icsikiantnsGcnisne Sisanbutbade uisbenineae nd 33 
Automobile Issue in Bostonu..............0 2. eee 34 
Effects of a Lightning Stroke................... 34 
Four Thousand Two Hundred Electromobiles 
PII 5 xn.te awhconsudbiescasdisnaneess ss senoes: 34 


Automobiles Barred at Bar Harbor.............. 34 
Crazy Speeds . 
An Electromobile Patrol Wagon... 
Another Electromobile Gets Arrested .......... 35 


A New Automobile Factory..............+2+.+- 35 
Electromobile Express Wagons in New York 
Oo Sa eee rere 






The Automobile Industry in Great Britain..... 35 
ID SNEED siscescisacckaonpesetowense oss 36 
The Public Electromobile Station in Paris....... 37 
A Ride in a **Steamomobile*’...............0008 37 
NE SP sedis nich cd sarsnenseasb. 40005 37 


A National Automobile Association. .. é 
In Favor cf a National Automobile Association. 39 
Personal.. : 
An Automobile Inquiry 
Who Makes Sparking Plugs for Gas Engines ?.. 4 














Machines for Grinding Mica Wanted. . 39 
The Sprague and Stanley Electric Companies 
Under the Same Management 39 
Book Reviews............... 40 
OREO OE CRORE TO Te ‘ 40 
Long Spans of Overhead Wire..... . ... 4U 
A Large Turbine Contract.............. ae 
ee eee eee 40 
Description of the Electric Train Staff and Its 
Operation on C, N. O. & T. P. Ry.. 40 
Aluminum and the Reduction of initial L oads.. 41 
Electric Traction in London...............-.008 41 
Wall Street and the Electrical Stock Market.... 42 
Another Telephone Rumor Denied.............. 42 
et CeO ON EMMI. coche sons nand sacar aa asaen 42 
The Street Railway Strike in Brooklyn, N. Y.... 42 
The Royal Institution........ — .....00. 43 


Engines for the New York Elevated Railway 
RNG. |. <sbkKG. bane cep ses bere rekeneb ay 


- 14 
The Production of C oppe rin the United States. 44 


Electric Railway Notes.... .......cccccccccccees 44 
Electric Traction in Marseilles......... ......... 45 
A Useful Form of Elect:ic Heater............. 45 
SOR IIOND vb kine 9 Se hGS isl Se cleo poesie seb... Jae awne’ cl 45 
Gas Engines for Electric Lighting Service...... 45 
Operating Costs of Horse and Electric Delivery 
Wagons tn New York City......sccvesss svesce 46 
ARURIOD TATORMAM ION | isc vvciieseswesscacce. exes 48 
A Monument to Duchenne....... 48 


An Electrical Manufae turing 4 ; Company ‘to Start 
in New York. ‘ are 
he Value of an Introduction. 
Kindred Interests 
Electrical Patents 
An Electric Candle 





Advertisers’ Alphabetical and Classified Index 


on page xiv. 


ELECTRICAL REVIEW 


A NATIONAL AUTOMOBILE 
CIATION. 


A SSO- 


In these colurins, last week, a sug- 
gestion was made for the formation 
of a national association of automo- 
bilists for the general protection of 
their rights and the advancement of 
interests. 


their It is gratifying to 


note that this suggestion has already 
borne fruit, and that a considerable 
popular interest is being taken in the 
formation of the association. 
make the 


The reasons which or- 


ganization of a body of this sort de- 
sirable at this time are almost too ey- 
ident to require presentation here. 
Still it is worth while to call atten- 
tion to some of the salient features of 
the present situation. 

The slower progress of municipal 
ordinance has not been able to keep 
pace with the exceedingly rapid evo- 
lution and perfection of the auto- 
mobile. In England there has been 


won recently a long and hard fight 


against the restriction which placed 


automobile vehicles in the same cate- 
gory with traction engines and road- 
rollers—requiring a man with a red 
flag to walk a hundred yards ahead of 
each machine to warn people that the 
dangerous engine was approaching. 
Permissive automobile legislation is 
needed in many states and nearly all 
cities. ‘There seems to have been re- 
cently a wave of municipal opposition 
to automobiles, and the commissions 
in charge of parks in several of 
our larger cities have been compelled 
to suffer the discipline of the courts 
before they would see reason. ‘There 
are many interests which are in appar- 
with those of automo- 


ent conflict 


bilists, and it is not to be doubted 
that certain classes of horsemen will 
endeavor to assail both the popularity 
the 


mobile in every possible way. 


and the development of auto- 
There 
is need, therefore, both for legislation 
and wisest municipal regulation, and 
wlso for missionary work to be done 
with the press and among the general 
public. ‘To the large majority of the 


latter the automobile is still a curios- 


ity. ‘To familiarize them with the 
machine, to teach them the immense 
and wide-reaching advantages that 
will follow its general use, to popu- 
larize the automobile so as to create 
among the masses of people « demand 
for such vehicles, resulting naturally 
in cheapening and bettering their 
construction, will be a few among the 
many good works which the associa- 
tion that has been outlined can per- 
form. . 

All these things are now being un- 
dertaken by various users and makers 
of automobiles, and by small societies 
of only local extent in various parts 
of the United States and Canada. If 
the effort that is thus diffused can be 
properly concentrated, the effective- 
ness of the work done will be vastly 
enhanced, and results will be obtained 
with far less trouble and expense. 
The effort 


give to a strong general organization 


concentration of will 
the ability to employ the highest 
grade of legal talent, to present its 
case with far more impressive strength, 
to interest the public to a greater 
hold 
upon the press, and also to discover 


degree through its stronger 
the majority view of automobilists 
upon the many questions which are 
still 


It is, perhaps, possible that the engi- 


under discussion among them. 
neering side of the subject also may 
be greatly benefited by such an asso- 
ciation. In onerespect—standardiza- 
tion of parts and sizes—the concerted 
of manufacturers and 


action users 


would bring about an immediate 


cheapening of the machines. There 
are many pitfalls that lurk in the way 
of the 


conflict between the interests of 


association, the possibility of 
some 
electromobiles and self-propelled ve- 
hicles moved by oil and steam being 
among them. These questions can 
be safely left to the future and to the 
association. What is needed now is 
the 


national in extent, and having for its 


formation of a strong society, 
sole purpose the improvement of all 
the conditions surrounding the auto- 
mobile, whether from the point of 
view of the maker or that of the user. 

It no longer can be doubted by any- 
one who has watched the development 


of the electrical arts during the last 
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20 years that the history of the auto- 


mobile will be closely parallel to 


that of the electric light, the tele. 
phone and the electric street rail. 
these industries 


way. All great 


have started with small beginnings, 
have grown with almost incredible 


rapidity, gathering strength as they 
grew, until to-day they are among the 
most important branches of industry, 
The immense field for the automobile 
that the 
growth of this latest application of 


makes it almost certain 
engineering science will be as large, 
if not larger than that of the other 
In the 
early days of both electric lighting 


industries mentioned above. 


and electric street railways it was 
found that such organizations were 
necessary, and experience with them 
has shown that they were of immediate 
and great benefit to their respective 
arts. The same will be unquestion- 
ably true of the National Automobile 


ry 


Association. ‘There can be no reason 
alleged against the formation of such 
a society, while every indication points 
to the importance and, indeed, to the 
vital necessity of an immediate 
gathering together of the various in- 
terests and their amalgamation into a 
powerful organization which will be 
able to advance the interests of the 


automobile in all directions. 





From all parts of the country reports 
are coming in of dividends declared 
by electric lighting and street railway 
This 


satisfactory state of things shows that 


companies. encouraging and 
the electrical industry is back again 
on its old basis, after the unsettling 
experiences of the past few years of 
financial and business depression. 
There is every indication that it will 
continue to hold this place indefinitely 
—for no form of industrial activity 
has greater or more stable earning 
power than the application of elec- 


tricity to the various arts. 





What is the proper name for the 
act of superintending the propulsion 
of an electromobile? It is not driv- 
ing, nor is it altogether steering, nor 
yet wholly controlling. Does one ride 
an electromobile, or does he drive it, 
steer it, control it, or what? 
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In Favor of a National Automo- 
bile Association. 


To THE EpiTor oF ELECTRICAL REVIEW : 

We think the suggestion of an 
automobile convention, to take place 
some time this Fall, a very good one. 

Yours truly, 
Automobile Company of America, 
K. 'T. KimBatt. 
New York, July 17%. 


To THE Epiror oF ELECTRICAL REVIEW: 


I see that you have issued a call to 


those who are interested in auto- 
mobiles to meet in New York in 
September. Is any date fixed? I 


shall have one as soon as one can be 
obtained, and I shall put some money 
into the business of making them. I 
do not want some cheap city official 
or country ‘* selectman ” ordering my 
carriage from the streets where horses 
are allowed to go, and | do not pro- 
pose to have it lawful to do so if I 
can help it. 

I think we can get our rights by 
organization. Keep this matter mov- 
ing, and we will get together and set- 
tle the maxim that motor vehicles 
(Boston) are safer and better on a 
street than horses. 

Yours, 
Cuas. ALLEN TABER. 

Boston, July 13. 


To THe Epiror OF ELECTRICAL REVIEW: 

I believe that an automobile asso- 
ciation would be a good thing. While 
it is difficult for me to make any 
promises so far in advance, I will say 
that I should try to be present at a 
meeting intended to promote an or- 


ganization for the protection of the- 


interests of automobilism and the 
furtherance of permissive legislation. 

I think that the cultivation of a 
popular sentiment in favor of the 
automobile will be the greatest factor 
in securing proper conditions. 

I would not, however, favor entire 
absence of all restrictions as to speed, 
experience on the part of the 
‘“mobileer,” construction of machine, 
or the like, for I think that if any 
one thing will do harm to the cause 
it is accidents arising from excessive 
speed (racing), inexperienced hand- 
ling, and bad structure of machine, 
particularly as to the steering gear 
and wheels. 

Very truly yours, 
Evinu THOMSON. 

Swampscott, Mass, July 17. 


To THE EprTor oF ELEcTRICAL REVIEW: 

Your favor of July 14 was duly re- 
ceived, and [ have noted the editorial 
in the Review of the 12th instant. 

I have long contemplated bringing 
this matter before the other manu- 
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facturers of motor vehicles, but did 
not think the industry was quite far 
enough advanced to warrant it until 
the past few months, when the public 
have begun to take such general in- 
terest in the subject of automobiles, 
and the orders have been pouring in 
so rapidly, that I am convinced that 
immediate action is necessary. 

You can count upon my hearty co- 
operation in all matters furthering 
the interest of motor vehicle manu- 
facturers and users. 

The proposed date of the conven- 
tion is satisfactory, as, by that time, 
many of the manufacturers who are 
yet in the experimental stage will 
have decided whether or not they will 
continue business, and many owners. 
present or prospective, of motor ve- 
hicles who are now out of the city. 
will have returned. 

Very truly yours, 
National Motor Carriage Company, 
ARTHUR S. WINSLOW, 
Secretary. 


New York, July 15. 





PERSONAL. 


M. Henri Moissan was elected an 
honorary memoer of the German 


Electro chemical Society at its recent 
meeting at GOttingen. 

Mr. John H. Cahill, secretary of 
the New York ‘Telephone Company, 
returned with Mrs. Cahill last week 
from a brief holiday in France and 
England, most of which was spent in 
an historic chateau in Savoy. 

Mr. Mark A. Replogle, a_ well 
known pioneer in the work of in- 
stalling and governing water-wheels 
and the author of the book entitled 
‘* Electricity and Water-Power,” has 
associated himself with the Webster, 
Camp & Lane Machine Company, of 
Akron, Ohio, who wiil make a spe- 
cialty of equipping water-powers fully 
and economically governed. 

Mr. Luther Stieringer, the well 
known electricai engineer, who has 
been connected with the illumination 
of all the large exhibitions and fairs 
in recent years, has had presented to 
him by the Electrical Exhibition 
Company, of New York city, a mag- 
nificent gold hunting case repeating 
watch, containing this inscription: 
‘* Presented to Luther Stieringer by 
the Electrical Exhibition Company 
in recognition of valuable and gratui- 
tous aid rendered in connection 
with the electrical exhibition held in 
New York in May, 1899.” 





Directors of the Columbus Street 
Railway Company have voted to 
grant employés a gratuity equal to 
four per cent of the wages earned by 
them since May 1. 


An Automobile Inquiry. 
To THE EpiTor oF ELectrRicaL REVIEW: 

Will you be good enough to furnish 
information which will enable me to 
choose the most serviceable kind of an 
automobile for private use? I am 
interested in the subject as a possible 
purchaser, but after a consideration 
of several electric, gasoline and other 
types, I feel that I require a more in- 
timate knowledge than I possess. 
Thanking you for the courtesy, I am, 

Very truly, 
HowarpD E. LOCKERMAN. 
Boston, July 15. 


[The kind of automobile most 
likely to give satisfactory service de- 
pends entirely upon the work it is to 
do. If, as we assume, our correspond- 
ent desires an automobile for use in 
the city, or for short trips into the 
suburbs, then an electromobile is 
practically the only type worth con- 


sideration. If he proposes to make 
long touring journeys, where he 
would be away from a_ region 
containing suitable charging  sta- 
tions, some of the various forms 
of steam-propelled vehicle would 


be best, because water and kerosene 
oil may be had at any cross-roads. 
In the city, though, the electric 
vehicle will be found to be, by 
all odds, the most desirable, because 
of the absence of noise, odor and ex- 
haust vapors,and the more perfect con- 
trol which mark this type—indeed, 
the electric vehicle is the only one 
seriously to be considered for city or 
park use. ‘lhe gasoline machine is 
noisy, malodorous and unmanageable. 
The steam machine has the advantage 
of being easy to replenish almost any- 
where. The electric vehicle alone 
unites silence, safety and ease of direc- 
tion with absence of evil smells and 
not unreasonable cost.—Ep. ELec- 
TRICAL REVIEW. | 





Who Makes Sparking Plugs for 
Gas Engines ? 

The ELectricaAL REVIEW has an 
inquiry from a reader for the ad- 
dresses of manufacturers of, or dealers 
in, sparking plugs for gas engines. 
We will thank any of our subscribers 
who may be able to furnish the de- 
sired information. 





Machines for Grinding Mica 
Wanted. 


A Norwegian manufacturing com- 
pany writes to the ELecrricaL 
Review to know whether machines 
for grinding mica are made in the 
United States and who sells them. 
Can any of our readers tell us? 
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THE SPRAGUE AND STANLEY 
ELECTRIC COMPANIES UNDER 
THE SAME MANAGEMENT. 


E.H.JOHNSON, FORMERLY VICE-PRESI- 
DFNT AND GENERAL MANAGER OF 
THESPRAGUE ELECTRIC COMPANY, 
RETIRES TO LOOK AFTER HIS EU- 
ROPEAN INTERESTS, AND JOHN E, 
SEARLES SUCCEEDS HIM AS VICE- 
PRESIDENT AND HENRY HINE AS 
GENERAL MANAGER. 


The sale of the Stanley Electric 
Manufacturing Company.of Pittsfield, 
Mass., as briefly announced in the 
ELEcTRICAL REVIEW last week. has 
been confirmed. The purchasers are 
a syndicate of New York gentlemen, 
headed by John E_ Searles. all of 
whom are identified with the Sprague 
Electric Company, in which John W. 
Mackey, John E. Searles and A. B. 
Chandler are largely interested. Henry 
Hine, the general manager of the 
Stanley company, has accepted the 
position of general manager of the 
Sprague company. and took charge of 
the affairs of the company on Thurs- 
day of last week. While no definite 
plan has been decided upon, it is gen- 
erally understood that the two com- 
panies will gradually amalgamate, and 
the union will be one of undoubted 
strength and of particular electrical 
importance and value. 

The officers of the Sprague Electric 
Company are A. B. Chandler, presi- 
dent; John E. Searles, vice-presi- 
dent ; Henry Hine, geueral manager, 
and Lieut. Frank J. Sprague, elec- 
trician. 

E. H. Johnson, who recently re- 
signed as vice-president and general 
manager of the Sprague company, is 
in England looking after his interests 
in that country. Mr. Johnson was 
one of the organizers of the Sprague 
company and had been very active in 
its management until called abroad 
by important developments 

The history of the Stanley com- 
pany is one of much interest. The 
company was organized at Pittsfield. 
Mass., some eight or nine years ago, 
by Henry Hine and W. Stanley, Jr., 
and others, and started in business 
with a capital of $25,000 and a staff 
of 16 eithployés. When the recent 
sale was made the capital of the 
company was $500,000, about $420,- 
000 of which had been issued. 
and each stockholder received $150 
per share. Orders amounting to 
about $350,000 were turned over to 
the syndicate making the purchase. 
The company achieved a unique and 
pronounced success, which reflects the 
greatest credit on Henry Hine, its 
general manager from its organiza- 
tion, as well as on the excellent work 
of W. Stanley, Jr.. the inventor of 
the system. 
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BOOK REVIEWS. 


* Liquid Air.” By T. O’Conor Sloane, 
Ph.D. New York: Norman W. Henley & 
Company, 1899. 


This book consists of several hun- 
dred pages of good white paper that 
deserved a better fate. 

** Telephones — Their Construction and 


Fitting.” By F.C. Allsop. Spon & Cham- 
berlain, New York. 


An admirable treatise, very fully 
illustrated. It is, for the most part, 
confined to description of British 
practice, but on this account is full 
of interest for the American reader, 
who may gain ideas of value from 
seeing how things are done on the 
other side. 

‘Municipal Public Service Industries.” 


By Allen Ripley Foote. The Other Side 
Publishing Company, Chicago. 


A general discussion of the prob- 
iems involved in municipal and cor- 
porate ownership of public service 
works. The system proposed gives 
full application to the best features 
found in propositions made by munic- 
ipal ownership advocates, and also 
by those who urge the advantages of 
private ownership and operation. It 
is an interesting and unprejudiced 
discussion. 

-<- 
LITERARY. 

** Richard Carvel” is in its seventh 
edition. In other words, this means 
that since the week of its publication 
it has been sold at the rate of close 
upon 1,000 copies a day. 


The color printing of the fiction 
number of Seribner’s will be shown 
in Maxfield Parrish’s cover, in a 
frontispiece by Glackens to accom- 
pany a poem by E. S. Martin, and in 
w short story of a little Italian theater 
in New York, the pictures also by 
Mr. Glackens. 


With its infinite variety of excellen- 
cies, the July Ladies’ Home Journal 
appeals to every taste and touches 
upon every interest. It opens with 
‘*The Most Famous Little Town in 
America,” which pictures many in- 
teresting spots in historic and literary 
Concord. ‘There is a delightful view 
of social life in the Colonial days in 
**When Washington was Married,” 
which brings to light many new, in- 
teresting facts. 

In commenting upon the action of 
Harvard in bestowing the degree of 
LL. D. upon Professor Hadley, the 
Yale. 


urges that now that the ice has been 


new president of Literature 
broken this interchange of courtesies 
In this event, 
the writer humorously suggests the 


should be eontinued. 


possibility of our one day seeing a 


Harvard man elected 


captain of a 
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Yale crew, and a Yale pitcher in the 
box for the crimson nine. 

President Hadley is congratulated 
on his new honor, which puts him in 
the enviable position of being able to 
cheer, no matter which side wins. 


In Philadelphia, the Curtis Publish- 
ing Company have lately rehabilitated 
the oldest publication of its kind in 
America—The Saturday Evening 
Post, which was founded by Benjamin 
Franklin in 1728. The journal is a 
weekly, which occupies itself with a 
certain class of fiction, short stories, 
little essays on current events, etc., 
and has already attained a very large 
circulation. Among its most notice- 
able features are the excellent illus- 
trations, which are representative of 
the best American work in black and 
white. Among the contributors ap- 
pear the names of most of the dis- 
tinguished literati of this country, 
while the typography and general ap- 
pearance of the paper are such as to 
commend it at once to the discerning 
reader. It is to be hoped that this, 
the oldest paper, may also become in 
a little while the newest success. 

: sie : 

Long Spans of Overhead Wire. 
To THE Epitor oF EvectricaL REVIEW : 

I have noticed in some recent issues 
of your paper, communications regard- 
ing long overhead spans of wire. I will 
say that we have now across the Ohio 
River, between Cannelton and Hawes- 
ville, a span of single wire about 2,600 
feet long, and across the Ohio River at 
Rockport, Ind., a double span, each 
wire of which is in the neighborhood 
of 3,300 feet long. 

Yours truly, 

W. K. BoarpMAN, Mgr., 
Cumberland Telephone and Telegraph 
Company. 

Owensboro, Ky., July 10. 

oe 
A Large Turbine Contract. 

The Webster, Camp & Lane Ma- 
chine Company, of Akron, Ohio, 
have received from the Michigan 
Lake Superior Power Company, of 
Sault Ste. Marie, Mich., what is said 
to be the largest contract for turbines, 
as regards the number of wheels, that 
has ever been let. When finished 
the company’s power-house will con- 
tain 320 water-wheels of the ** Jolly- 
McCormick ” type. The power com- 
pany has exacted unusually high 
speed, etliciency and power for these 
wheels. 

one 


An Old Saw Up to Date. 
Never look a gift automobile in the 
works, —Chicago Record, 


DESCRIPTION OF THE ELECTRIC 
TRAIN STAFF AND ITS OPERA- 
TION ON C.N. 0.& T.P. RY. 


READ BEFORE THE CENTRAL ASSO- 
CIATION OF RAILROAD OFFICERS, 
ST. LOUIS, JULY 18, 1899, By 
W. J. MURPHY. 


The staff is a steel pipe 22 inches in 
length, on the end of which is stamped 
the names of the two points which 
bound the limits of the block. 

The statf performs twoduties: first, 
it is a key with which to unlock the 
levers which operate the semaphore 
blades, so as to permit the semaphore 
signals to be set to a vertical or safety 
position for trains to proceed (these 
signals can not be set to the safety 
position without first being unlocked 
by the train staff). Second, it takes 
the place of, and has the same effect 
as, a written train order, inasmuch as 
the possession of a train staff by the 
engineman or conductor, or both, 
gives to them the absolute right of 
track through the block over all trains. 

Only one staff can be taken from 
the machine at a time. When the 
staff has been withdrawn from 
machine another can not be withdrawn 
from either until the staff previously 
removed has been placed in the same 
machine, or in the machine at the 
opposite end of the block. 

The staff machines at both ends of 
the block are electrically connected 
together. When it is necessary to 
take a staff from one of the machines 
the operator at the opposite end of 
the block must be signaled to unlock 
the machine so that the staff can be 
taken out. 

When a train is ready to proceed 
south, for example, the staff operator 
at the north end of the block will 
signal the staff operator at the south 
end of the block by pressing down 
twice the bell lever on right side of 
the staff machine. The operator at 
the south end of the block will 
acknowledge this call by pressing 
down twice the bell lever on his statf 
machine. ‘The operator at the north 
end of the block will then give the 
bell signal to unlock his machine and 
immediately turn the right-hand in- 
dicator to the position ‘‘ For Staff.” 
The operator at the south end of the 
block, on hearing the bell signal, will 
immediately press down his bell lever 
and hold it in this position until the 
needle of the indicator 
vibrate, which will be evidence to him 
that the staff is out. He will then 
turn the left-hand indicator to the 
position ** North Staff Out.” When 
the staff has been released from the 
machine the operator at the north end 


one 


ceases to 





Vol. 35—No. 3 


of the block will turn his left-hand 
indicator to the position ‘* North Staff 
Out.” The staff must then be in. 
serted in the lock of lever machine 
and turned to the right ; this releases 
the leversof the signal governing the 
track to be used, and permits the 
signal to be thrown to the safety po- 
sition. When the signal has been set 
at safety the staff should be turned 
sharply to the left and withdrawn 
from the lock, and then be delivered 
to the train desiring to proceed. 

Light engines are given the full 
staff; passenger, freight and work 
trains are given the divided staff; that 
is, half of the staff is given to the 
engineman and the other half to the 
conductor of the train. The staff 
thus given to trains must be detivered 
by the enginemen and conductors to 
the operator at the opposite end of 
the block on arrival there, and the 
staff must then be put into the ma- 
chine immediately and the bell signal 
given to the operator at the opposite 
end of the block that the train has 
passed out of the block. 

The permissive attachment is used 
when more than one engine, freight 
or work train going in’ the same 
direction desire to use the block, and 
then only by special permit from the 
superintendent in cach case. 

‘The permissive attachment is never 
used for passenger trains. 

There is but one permissive staff 
and six tablets (tablets are cast-iron, 
six inches long, two inches wide and 
one-fourth-inch thick). 

When necessary to use the per- 
missive attachment the permissive 
staff is released in the same manner 
as the ordinary staff and inserted into 
the permissive lock on the right of 
the staff machine and the tablet case 
unlocked. The staff is then used to 
unlock the lever machine so as to per- 
mit the semaphore signal to be set 
safely for trains to proceed. 

A tablet is then given to the engine- 
man of each section, and the engine- 
man of the last section (if it be a 
light engine) receives all the remain- 
ing tablets and the staff chained to- 
gether; but if it be a train, the 
engineman remaining 
tablets chained together and the con- 
ductor the staff. When the operator 
at the opposite end of the block, after 
the arrival of the trains, has received 
all the tablets and the permissive 
staff, he must unlock the tablet case 
with the staff and place the tablets 
therein. ‘The staff must then be put 
in the staff and the bell 
signal given that ‘* train has passed 


receives the 


machine 


out of the block.” 
Until the permissive staff and all of 
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the tablets have been placed in one of 
the machines, no staff can be with- 
drawn from either machine. 

In all cases the semaphore signal 
must be thrown to the danger posi- 
tion when the rear engine or the rear 
car of the last train has passed 150 
feet into the block, and the operator 
will immediately signal the staff sta- 
tion in advance that the train has 
passed into the block. 
is required to promptly signal the en- 
trance of trains into the block, in or- 
der to insure the setting of the sema- 
phore signal to danger, as he can not 


The operator 
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always be kept at danger, except 
when necessary to change to safety to 
permit trains to proceed. For trains 
to proceed, the signal must be in the 
safety position, and in addition to the 
signal to proceed, no train must be 
permitted to leave a staff station 
without being in possession of the 
staff or a tablet. All trains must ap- 
proach staff station under full control, 
prepared to stop if the signal is 
against them. 

The engineman and conductor of a 
train are the only persons authorized 
to receive a train staff or tablet from 


pafety 


? 
a 











shies 








signal the entrance of the train into 
the block with the signal in the safety 
position for the reason that the safety 
position of the signal breaks the cir- 
cuit, and the circuit can only be re- 
stored 

danger. 
CODE OF 


by the signal being set to 


BELL SIGNALS FOR ELECTRIC 
TRAIN STAFF. 


To attract attention— 

two taps, thus....... -- 
Unlock my machine— 

three taps, thus..... --- 
Wait, can not unlock 

now—four taps, thus. <='='= 
Train has passed into 

block—two taps, two 

taps. two taps, thus.. -- -- -- 
Train has passed out of 

block—two taps, two 

taps, two taps, one 

Gs CMS: a sere sree -- te ee 
Testing staff bell—eight 

Gaps, thus. 2.0.2.4 


GENERAL RULES. 
Semaphore signals in connection 
with the operation of the staff must 


tory covered by the electric staff, 
ascertain beyond the possibility of a 
doubt that the block is entirely clear, 
and that all the staffs at both ends of 
the block (31 in number, including 
the permissive) are in the staff ma- 
chines. 

When an order is to be transmitted 
for movement of trains in the electric 
staff limits, signal 27, meaning staff 
telegraphic train order, will be given 
to staff offices, followed by the word 
copy and the figure indicating the 
number of copies to be made, and all 
the requirements of a 31 order, as 


Manger 











pra$f pemaphore prqral S. 


DETAILS OF THE ELECTRIC STAFF KATILWAY SIGNAL SYSTEM. 


the staff operator, who must person- 
ally hand them to the engineman and 
conductor. On arrival at the oppo- 
site end of the block the engineman 
and conductor must promptly deliver 
the staff or tablets to the staff opera- 
tor, but the operator must never re- 
ceive a staff from the conductor of a 
train until the last car has passed 
the signal or is clear of the block 
station. In case a train parts, or it 
is necessary to double, the train staff 
or tablets must be retained by the 
engineman and conductor until all of 
the train is clear of the block. 

Under no circumstances will a staff 
or tablet be transferred from one train 
to another. ‘They must be delivered 
to the operator and the operator must 
pass them through the instrument in 
strict compliance with the rules. 

In case of failure of the staff ap- 
paratus, trains will be moved by the 
train dispatcher, who will, before is- 
suing any train orders over the terri- 


per General Rules 509 and 510, will 
apply to the 27 order. 

When the staff apparatus is re- 
paired and ready for operation the 
train dispatcher, after he has ascer- 
tained positively that the last train 
moved by a 27 order has arrived at 
the staff station to which it was au- 
thorized to proceed, will then direct 
the staff operators at both stations 
that the trains may proceed in accord- 
ance with the staff rules. 


-—-_- 


Aluminum and the Reduction of 
Initial Loads. 

The weight of large bridges and 
large machines is a constant load 
which must be initially deducted from 
their possible efficiency. A large iron 
bridge on another planet, where the 
force of gravity is less, would be able 
to carry greater loads than on the 
earth. because it would have a less 
initial load, and more strength to 
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maintain live loads. It was thought 
that the electricaliy produced metal 
aluminum would provide the engineer 
with a metal which would possess 
virtues equivalent to a vast reduction 
of the force of gravity and the effects 
of initial loads. In consequence the 
projected applications of this metal 
have been great. The latest will 
bring comfort and ease in working 
to railroad workers. An aluminum 
hand-car is being built by the St. 
Louis Aluminum Casting Company. 
The wheels, body and working beam 
will be of aluminum, and the axles of 
steel tubing. I[t will not weigh more 
than 150 pounds, and one man will 
be able to lift it on to the track, and 
two men will be able to drive it at the 
rate of 30 to 35 miles an hour fora 
short time. 
_—-_- a 


Electric Traction in London. 


After several years of contest for 
the adoption of the overhead system 
of electricity on its tramways within 
the district of the London County 
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Council, the London United ‘Tiam- 
ways Company has at length suc- 
ceeded. Last vear the company ob- 
tained these powers for all its lines in 
the County of Middlesex and recently 
the bill to authorize the overhead 
system within the County of London 
passed the House of Commons un- 
opposed. As part of the arrangement 
with the London County Council the 
company has agreed to lay a short 
piece of underground system between 
Hammersmith-broad way and Young’s- 
corner, Chiswick; but on the two 
lines which converge on the terminus 
of the Central London Electric Rail- 
way, and, indeed, on the whole of the 
company’s main lines. the overhead 
system will be used. The process of 
construction is proceeding rapidly, 
and now that the only obstacle is re- 
moved, the whole of the United 
Company's system will be operated by 
electricity. The existing lines have 
been reconstructed, and some miles of 
the extensions from Kew Bridge to 
Brentford and Hounslow are already 
laid, so that the opening of the first 
electric tramways in London will be 
completed at an early date. 
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Street and the Electricai 
Stock Market. 


Wall 


The bank statement for the cur- 
rent week showed that the associated 
banks had a point where 
their loaning power had been fully 
extended, and that it was necessary 
for them to contract their credits. 
The close money market cf the week 
shows that the banks have been 
following the latter course. At the 
same time no especially stringent 
financial strain prevailed. Prior to 
the publication of the bank state- 
ment to-day the market was virtually 
at a standstill, although a sharp 
advance followed. 

On the New York Stock Exchange 
General Electric closed the week at 
118% bid and 119 asked, a gain of 
14 a point for the week. Metropolitan 
Street Railway, of New York, closed 
at 22214 bid and 222% asked, a loss 
of 2% points for the week. ‘Third 
Avenue Railroad, of New York, closed 
at 187 bid and 190 asked, indicating 
no change in the asked price for the 
week. 

On the Boston exchange American 
Bell ‘Telephone closed at 344 bid and 
345 asked, a loss of 3 points for the 
week. 

On the Philadelphiaexchange Elec- 
tric Storage Battery common closed 
at 159 bid and 160 asked, a gain of 15 
points for the week. Union Traction 
closed at 414 bid and 42 asked, a loss 
of 3¢ of a point for the week. 

On the curb or outside market in 
New York Electric Vehicle closed at 
10L bid and 103 asked, a loss of 8 
points for the week. Electric Boat 
closed at 10 bid and 17 asked, a loss 
of 3 points for the week. 

Wall Street, July 15. 


reached 
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Another Telephone Rumor Denied. 


It was reported in financial circles 
on Monday of this week that a com- 
bination be effected between 
the American Bell Telephone Com- 
pany and the American Telephone 
and Telegraph Company, which con- 
trols the long-distance telephone serv- 
ice of the country, and that the head- 
quarters of the American Bell Tele- 
phone Company would be removed to 
New York. A prominent telephone 
ofticial, who is in a position to know 
the truth of the matter, denied the 
report. Another prominent telephone 
man explained that such an arrange- 
ment would be impossible in view of 
the facts in the case. The Ameri- 
ean Bell ‘Telephone Company is and 
has been the owner of the American 
Telephone and Telegraph Company. 


would 
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At the present price of American Bell 
stock, which is around 345 to 350, it 
would be impossible for the American 
Telephone and Telegraph Company, 
with its authorized capital of $75,- 
000,000, to purchase the American 
Bell company, capitalized at about 
$30,000,000, even if the former was a 
freeagent and had the power to make 
the purchase. 


a ne 


One More Rumor Denied. 

We are authorized to deny the 
statement that has appeared in the 
daily press that the General Electric 
Company intends to actively begin 
the manufacture of automobiles at its 
factory at Lynn, Mass. ‘The further 
statement that the company intended 
to move its factories from Schenectady 
to Lynn is entirely incorrect and has 
never been contemplated. 


— 2<>o———____ 


At a recent meeting of the Electric 
Light Company, of Johnstown,N.Y., 
the following officers were elected : 
President, Rk. A. C. Smith; secretary, 


Il. G. Runkle; treasurer, A. M. 
Young. Mr. Young is a former 


Johnstownian, and his brother, Dr. 
J. K. Young, resides there. 
Seine Sige cigs 
A newspaper cablegram from Vienna 
states that military engineers who 
have experimented with the Marconi 
system of wireless telegraphy, using 
balloons, one captive and the other 
free, report that the results were satis- 
factory enough to justify further ex- 
periments. ‘The signals were clearly 
transmitted for a considerable time, 
but were sometimes interrupted after- 


ward. 
_—“o—__——_ 


The New England Telephone and 
Telegraph Company has acquired all 
of the $600,000 capital stock of the 
Southern Massachusetts Telephone 
Company,on the basis of four shares of 
New England stock for three shares of 
Southern Massachusetts. The South- 
ern Massachusetts company _ has 
operated as a licensee of the American 
Bell Telephone Company in the five 
southern counties of Massachusetts, 
and has about 4,000 exchange sub- 
scribers and an extended system of 
toll-lines through the larger part of its 
territory. The company has_ paid 
eight per cent dividend for several 
years, While the New England Com- 
pany has paid at the rate of six per 
cent. The following have been elected 
directors: Chas. F. Ayer, Moses G. 
Parker, Samuel Ivers, Chas. W. Clif- 
ford, John E. Iludson, Jasper N. 
Keller and Thos. Sherwin. 


Sea Breezes on Tap. 


The cooling machine alluded to in 
a recent issue as having been devised 
by Dr. Louis Bell has recently been 
placed on exhibition at 100 Broadway, 
New York city, and affords a good 
example of neatly applied thermo- 
dynamics. As the ELECTRICAL 
REVIEW then mentioned, it is in- 
tended purely for air cooling, and 
depends on utilizing the great latent 
heat of evaporization of water, thereby 
being widely different in principle 
from the refrigerating machines now 
in use, which convert mechanical 
energy into heat, abstracted through 
the medium of liquefied gases. The 
Bell machine is not intended for 
heavy refrigerative work, but is de- 
signed for cooling at maximum efli- 
ciency over the range of 10 to 
25 degrees Fahrenheit, required to 
keep a room at comfortable tem- 
perature on a hot Summer day. 
The only power required is for a little 
electric motor blower to furnish the 
forced blast, which provides both the 
air circulation and the chilling effect. 
The water used is distributed in a 
capillary film and evaporated so ener- 
getically that 100 watts delivered to 
the motor is sufficient to send out of 
the apparatus about 10,000 cubic feet 
of air per hour, cooled to about 68 de- 
grees Fahrenheit. The air delivered 
is held near this temperature auto- 
matically, and itself remains quite 
dry or at such a degree of humidity 
as may be provided for in the adjust- 
ment of the apparatus. Water is 
ordinarily taken from the local water 
supply, and current from the nearest 
available source. In its portable form 
the machine may be readily set up 
for use in sick rooms or hospitals, 
where such an appliance is often 
much needed. In this sort of work, 
and indeed for all cases where cool 
air is required, it is far more efficient 
than ordinary refrigerating apparatus, 
and, moreover, requires no more at- 
tention than a common fan motor. 

scuba cnc 

The Boston, Revere Beach & Lynn, 
Mass., Railroad carried about 50,000 
passengers on July 1, which is a 
record, although the company carried 
about as many passengers on Labor 
Day last year. General Manager 
Fenno says: ‘‘ It istoo early to make 
any prediction as to the success of 
the five-cent fare on our road. We 
are carrying a largely increased num- 
ber of passengers, and it looks as 
though our earnings would run as 
high as they did before the cut in 
fares. Of course we can not tell as 
yet what we will do in Winter, and it 
is hardly fair to take a hot week to 
make a comparison. All I can say is 
that the outlook is very favorable.” 
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The Street Railway Strike in 
Brooklyn, N. Y. 

The Knights of Labor, at 1.45 4. 4, 
on Sunday, July 16, voted to call out 
the members of its organization em- 
the Brooklyn, N. Y,, 
Rapid Transit Railroad 


ployed on 
system at 
4.30 that morning. Previously a com. 
had President 
Rossiter, of the company, and pre. 
sented certain demands regarding an 
increase of wages and a rearrangement 
of the time-tables of the various roads 
composing the system. Mr. Rossiter 
showed them that, except in minor 
particulars, all that they asked for 
they already possessed. Nevertheless, 
the strike was ordered. 

It is asserted that the principal 
reason for bringing about the strike 
was due to the machinations of a 
coterie of stockholders who are inter. 
ested in Brooklyn Rapid Transit stock, 
and that they produced the present 
result through the influence of paid 
labor agitators. 

The strikers endeavored to tie-up 
one or more of the lines of the Brook- 
lyn Rapid ‘Transit system, but signally 
failed in every instance. Chief of 
Police Devery, of New York city, 
promptly sent from the Borough of 
Manhattan about 1,400 policemen to 
the Borough of Brooklyn. These in- 
cluded mounted police, patrolmen and 
central office detectives. With this 
efficient aid all the lines in Brooklyn 
were kept running,although numerous 
cases of mob violence occurred. 
Naturally, the police had the upper 
hand, and there are many of the 
strikers in jail and numerous others 
with broken heads. It was found 
that the mounted police were espe- 
cially efficient in dispersing mobs by 
charging upon them with drawn clubs. 

A test car, sent out over one of the 
lines in charge of Chief Engineer 
J. C. Brackenridge, was assaulted by 
the strikers and the motorman was 
stoned. Several detectives and police: 
men aboard the car charged upon the 
mob, and, with the help of Mr. 
Brackenridge and two or three other 
officials of the road, captured five of 
the strikers who were taken aboard 
the car, and later lodged in jail. 

President Rossiter addressed num- 
erous meetings of the strikers, and 
assured them of his intent as presi- 
dent of the company to treat them 
with all fairness, and requested the 
men to return to work. At the time 
this issue of the ELEcTRICAL REVIEW 
goes to press it looks as if the strike 
would be declared off, as the back- 
bone of it seems to be broken, 


mittee waited upon 
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July 19, 1899 


The Royal Institution.* 


The celebration of the centenary of 
the Royal Institution, London, which 
took place recently, is an event of 
interest and importance to scientitic 
men, emphasized to us, perhaps, by 
the fact that the founder of the Insti- 
tution wasan American. It isasome- 
what curious fact that the Smith- 
sonian Institution should have been 
founded by an Englishman and the 
Royal Institution by an American. 
There has not been time for an ac- 
count of the exercises in connection 
with the celebration to reach us, but, 
according to the programme, they 
were to include a lecture by Lord 
Rayleigh on the physical work of the 
Institution during its 100 years’ exist- 
ence and a lecture by Professor Dewar 
on its chemical work. The attend- 
ance of a large number of foreign 
delegates had been assured. In the 
meanwhile, we take from the London 
Times the following facts regarding 
the history and scope of the Institu- 
tion. 

It was founded by Sir Benjamin 
Thompson, or, as he preferred to call 
himself, Count Rumford in the Holy 
Roman Empire, and was an offshoot or 
extension of a society for bettering the 
condition and increasing the comforts 
of the poor, formed in 1796, accord- 
ing to the proposals of that somewhat 
eccentric genius. His ideas on the 
matter were formally submitted to a 
select committee of that society, which 
reported in their favoron February 1, 
1799. The next step was to circulate 
a detinite outline of the scheme among 
people who were thought likely to 
subscribe to the undertaking, and so 
successful was their appeal to the 
public that 58 of the ‘* most respect- 
able names”’ were obtained in a few 
weeks. On March 7 these original 
subscribers of 50 guineas each met at 
the house of Sir Joseph Banks, then 
president of the Royal Society, and 
elected a committee of managers, who 
were desired to take preparatory meas- 
ures for opening the Institution, and 
in particular to solicit the king for 
the grant of a royal charter,which was 
obtamed early the next year. Less 
than two months later the purchase 
was ordered of Mr. Mellish’s house, in 
Albemarle street, and on June 5 the 
managers held their first meeting on 
the premises, which have ever since 
remained the home of the Royal In- 
stitution. 

This, as may easily be inferred from 
the circumstances of its origin, was 
in the conception of Rumford a very 
different style of place from what it 
subsequently became. It was, in fact, 
nothing but a glorified mechanics’ in- 
stitute, its objects being, as defined 
in his proposals, the speedy and gen- 
eral diffusion of the knowledge of all 
new and useful improvements, and 
teaching the application of scientific 
discoveries to the improvement of 
arts and manufactures and to the in- 
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crease of domestic comfort and con- 
venience. ‘The first was to be at- 
tained by the public exhibition, 
preferably in actual operation, of 
useful inventions applicable to the 
common purposes of life. A perusal 
of the detailed measures by which 
this end was to be achieved almost 
makes the reader suspect that in the 
Count’s view salvation was to come 
by cooking. His list of the things 
to be shown in the repositories, in- 
deed, includes models of ‘that most 
curious and most useful machine, the 
steam engine,” of ventilators, lime- 
kilns, spinning wheels and looms, 
agricultural implements, bridges of 
various construction, ete, but the 
place of honor is given to stoves of 
all sorts and to the ‘‘ most perfect 
models of the full size” of kitchens 
and utensils suitable for a cottage, a 
farm-house and the family of a gen- 
tleman of fortune, respectively. ‘The 
Institution, too, had not been in exist- 
ence for a year when a good cook was 
engaged for the ‘‘improvement of cul- 
inary advancement, one object and not 
the least important for the Royal In- 
stitution,” while another of Rumford’s 
pet projects was the establishment of 
a dining-room in the house where ex- 
perimental dinners could be ordered, 
to test the merit of any new method 
of cooking or any new dish that may 
be proposed. ‘lo attain the second 
of the primary objects of the Institu- 
tion, Rumford proposed to fit up a 
lecture-room for philosophical lectures 
and experiments,and to provide a com- 
plete laboratory and philosophical 
apparatus for making chemical and 
other experiments. Only men of the 
first eminence in science were to be 
invited to ‘‘ officiate in the most im- 
portant and distinguished situation 
of lecturers,” and, to judge from the 
prospectus, they were to confine them- 
selves to the most severely practical 
applications of science. 

For the first two or three years 
Rumford devoted all his energy to the 
realization of his ideas, and it is evi- 
dent enough that during that time he 
was the ruling spirit of the Institution. 
The first part of his scheme to be 
brought into vperation was the course 
of philos »phical lectures. ‘These were 
begun in March, 1800, Dr. Garnett 
being the first professor. For a time 
a temporary lecture-room was used, 
but it was not long before the theater, 
built from the designs of Webster, 
was brought into occupation. This 
room, which is singularly successful 
in its acoustic properties, remains 
substantially unaltered at the present 
day, the chief structural changes 
being the abolition of a stone stair- 
case that led directly from the upper 
gallery to the street, and the improved 
exit, which was finished only a month 
or two ago. ‘The only other im- 
portant event in the first year of 
the Institution’s existence was the 
appointment of 14 committees for the 
purpose of specific scientific investi- 
gations; but that the managers had 
not the least idea of promoting what 
we should now call original research 
in pure science is obvious from the 
subjects into which they were to 


inquire. Rumford’s hand is plainly 
discernible in the list, which includes 
bread, soup, cottages, stoves, house- 
hold furniture, food for cettle, mortar 
and cement, fireballs and combustible 
cakes, etc. In the next two years 
still greater progress was made. ‘The 
chemical laboratory was brought into 
use, and a director, operator and assist- 
ant were appointed; the workshops, in 
which models of new and useful inven- 
tions were to be constructed and sold 
at reasonable prices to subscribers and 
professors, were finished and provided 
with the best tools obtainable; a num- 
ber of skilled mechanics were engaged, 
and arrangements were made for the 
reception of ingenious and well-be- 
haved young men, who were to be 
boarded in the house. working in the 
workshops by day and in the evening 
attending classes in drawing, practical 
geometry and mathematics, under the 
direction of the clerk of the works, 
Mr. Webster. 

But in 1802 a change began to 
make itself felt. Doubtless the cir- 
cumstances that personal reasons 
caused Rumford to leave England 
and relinquish the superintendence 
of the Institution was not without 
influence, but the main factor was 
want of money. Rumford was per- 
haps justified in writing early in 
1801 that the Institution was ** not 
only the fashion, but the rage;” but 
in 1802 the case was certainly dif- 
ferent. In 1799 the income was 
£6,379 and in 1800 £11,047, but in 
1801 it feil to £3,474 and in 18v2 to 
£2,990, while at the same time the 
expenses were increasing. In short, 
the state of affairs became so bad that 
the idea was seriously discussed of 
closing the place and selling off its 
property to pay its debts. Luckily, 
however, it was saved, and the man- 
agement passed into the hands of 
men stigmatized by Sir Joseph Banks 
as ** the enemy ™ and ‘* the profane,” 
which was, perhaps, his way of say- 
ing that they possessed some business- 
like instincts. Quietly dropping the 
kitchens, the models, the workshops 
and the school for mechanics, in 
which Rumford’s interest had cen- 
tered, they determined to carry on 
the scientific establishment and to get 
money for so doing by giving ‘‘fashion 
to science.” ‘This policy may not have 
been magnificent, but it was success- 
ful, and has resulted in securing to 
the Royal Institution a place in the 
history of scientific progress which 
all the patent stoves and roasters in 
the world would never have assured. 
Nor, after all, was there anything very 
dreadful about it. The private patron 
of science or art is not despised be- 
cause his liberality has afforded some 
struggling genius the opportunity of 
using his talents; why, then, should 
an institution have been abused be- 
cause it set itself to organize the public 
into a sort of collective patron ? 

The domestic record of the Royal 
Institution from the time when, in 
Davy’s words, it definitely took the 
“form of a body for promoting ex- 
perimental science, and for diffusing 
every species of philosophical knowl- 
edge” contains few events of surpass- 
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ing interest. Financial crisis have 
been not infrequent, and sometimes 
acute, but have never proved fatal. 
Increased prosperity was hoped for as 
a result of the modification of its 
constitution by Act of Parliament in 
1310, but its first endowment, some 
23 years later, was none the less wel- 
come. ‘This consisted of a sum of 
£10,000 from John Fuller, and rumor 
says thatit was a token of gratitude 
because the lecture theater of the 
Institution was the only place where 
he could overcome the insomuia from 
which he habitually suffered. With 
two-thirds of the money professor- 
ships of chemistry and physiology 
were to be endowed, while the re- 
maining portion went to form an ac- 
cumulating fund, the interest on 
which, when the capital amounted to 
£10,000, was to be applied to the 
general purposes of the Institution. 
Since then it has received many lega- 
cies and donations. Money left by 
Mr. Alfred Davis in 1870. en- 
abled the chemical laboratory to be 
rebuilt in accordance with modern 
requirements; in 1892 Mr. T. G, 
Hodgkins, of Setauket, Long Island, 
gave $100,000 for the ‘‘investigation 
of the relations and co-relations exist- 
ing between man and his Creator”; 


and in 1896 Dr. Ludwig Mond 
founded and eudowed the Davy- 


Faraday Research Laboratory, which 
is contiguous to the Royal Institution 
and under the superintendence of its 
managers. ‘This is specially interest- 
ing as being in great measure the 
realization of a scheme which the 
Institution all but adopted more than 
half a century before. In 1843 a pro- 
posal was made to establish on its 
premises a school of chemistry, not 
only to give instruction to students, 
but to provide a place where original 
research could be carried on by skilled 
workers. ‘The scheme met with cor- 
dial approval from Faraday and the 
managers of the Institution, and they 
only abandoned it because they 
were reluctantly driven to the con- 
clusion that the accommodation was 
not sufficient to carry it out properly. 
Since that time schools of chemistry 
have been started in abundance, but 
no place designed exclusively for 
the prosecution of independent re- 
search existed in England until Dr. 
Mond’s liberality provided this labora- 
tory, which is open to qualified 
workers without distinction of sex or 
nationality. 

The real history of the Royal Insti- 
tution is the history of the discoveries 
made by the distinguished men who 
have worked in its laboratories, and 
to write that in fuli, at least for 
the early part of this century, would 
be little less than writing the his- 
tory of scientific progress in Eng- 
land. The Institution had the good 
fortune to secure among its first 
professors three of the greatest nat- 
ural philosophers this century has 
known. The first, Thomas Young, 
was a man of the most remark- 
able and varied attainments, but, 
perhaps, his best title to fame is 
that he was one of the prime found- 
ers of the wave theory of light, which 








44 


plays so important a part in modern 
physics. It was left to later genera- 
tions to appreciate his merits in this 
respect and to discover that he had 
anticipated many points for which 
Fresnel was given the credit. Sir 
Humphry Davy’s tenure of the pro- 
fessorship was nearly coextensive with 
his scientific life. Engaged in 1801, 
he immediately proved himself not 
only a lecturer of singular charm, but 
a most skillful and prolific investi- 
gator. His most far-reaching re- 
searches were probably those on the 
chemical agencies of electricity, for it 
was in the course of them that he de- 
composed the alkalies by a_ strong 
electrical current, thus not only dis- 
covering the metals sodium and _ po- 
tassium, but laying the foundations 
of electrolytic chemistry, a science 
whose industrial applications are 
now becoming more numerous and 
important every day. In addition, 
he made many researches in pure 
chemistry, and his work in the phi- 
losophy of flame led to the famous 
invention of the miner’s safety lamp. 
The third of this triumvirate, Michael 
Faraday, entered the service of the 
Institution as assistant in the labora- 
tory and rose to be its chief ornament 
and support. His scientific output 
during the 50 vears in which he 
labored is quite unequaled for range 
and quality, including, as it does, re- 
searches in alloys, new organic com- 
pounds, optical glass, the liquefaction 
of gases, regelation, the action of 
metals on light, magnetism and dia- 
magnetism, the magnetization of 
light, and the induction of electrical 
currents. The place of honor must 
undoubtedly be assigned to his work 
in the last department, not only be- 
cause of its enormous theoretical sig- 
nificance, but also on account of the 
practical results of which it has been 
the starting point; it forms the 
foundation of the huge and increas- 
ing fabric of modern electrical engi- 
neering. 

Another distinguished name in the 
annals of the Royal Institution is 
that of John ‘Tyndall, who for 
34 years maintained the traditions 
of the place as a brilliant lecturer 
and experimentalist. His researches 
were’ numerous and varied, the main 
ones relating to heat, to sound and to 
the behavior of small particles, such 
as compose dust, whether of living or 
dead matter. Of the first the diffi- 
cult investigation of the absorption 
by gaseous bodies of invisible radia- 
tion is the most important, but his 
book on ‘* Heat Considered as a 
Mode of Motion” is a classic which 
shows to advantage his splendid power 
of popular scientific exposition. In 
sound some of his most interesting 
work, that on the laws governing the 
audibility of foghorns and other sig- 
nals in thick weather, was done as 
scientific adviser to the Trinity Board, 
a position in which he succeeded 
his friend and colleague Faraday, 
while his inquiries on atmospheric 
dust yielded results of great value 
alike to the physicist and the biologist. 
Tyndall was succeeded, both at the 
Royal Institution and the Trinity 
House, by Lord Rayleigh, who is uni- 
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versally recognized as one of the 
ablest mathematical physicists now 
living. Doubtless, he is best known 
popularly in connection with the dis- 
covery of argon, but, in fact, his 
scientific reputation rests upon in- 
vestigations of the most abstruse and 
difficult kind and upon _ practical 
achievements. among which the isola- 
tion of a new gas takes a secondary 
place. Of the men who followed 
Faraday in the chair of chemistry all 
are still at work. The first, Sir Ed- 
ward Franklin, perhaps, in strictness 
should not be called a successor of 
Faraday, since he never held the Ful- 
lerian professorship, which was be- 
stowed on Faraday for life, but he 
was appointed professor of chemistry 
when the latter’s failing health obliged 
him to give up lecturing, and in the 
laboratory of the Royal Institution he 
carried out some of those researches 
on organo-metallic compounds which 
stamped him as one of the 
most remarkable experimentalists of 
the time. The next two Fullerian 
professors were Dr. Odling and Dr. 
Gladstone, and the fourth was Pro- 
fessor Dewar, the present occupier of 
the chair, who was appointed in 1877. 
Continuing the work initiated by 
Faraday on the liquefaction of gases, 
he has succeeded in proving by ex- 
periment that, as indicated by theory, 
there is no such thing as a ‘* perma- 
nent gas ;”’ for, since his recent lique- 
faction of fluorine, helium and hydro- 
gen, no known gas remains that has 
not been reduced to the liquid state. 
His work has opened up an entirely 
fresh field of physical research, and, 
rich as the first results have been so 
far, they are in all probability only 
small in comparison with those which 
will be obtained by further investiga- 
tion of the properties of matter near 
the zero of absolute temperature. 

The Institution has undoubtedly 
been fortunate in the professors who 
have worked in its laboratories. But 
even genius can not do much without 
opportunity, and, therefore, some of 
the credit is deserved by the long suc- 
cession of officers and members of the 
committee of managers, who have for 
100 years looked after its business 
affairs and guided it safely through 
many vicissitudes, not only without 
fee or emolument, but at the expense 
of much time, and, not infrequently, 
of much money. In this connection, 
it is interesting to note that the presi- 
dency almost seems to have become 
an hereditary appanage of the Dukes 
of Northumberland, for, with the ex- 
ception of the years between 1865 and 
1873, when it was held by Sir Henry 
Holland, it has been in their hands 
continuously since 1842. Mention, 
too, must be made of what the mem- 
bers themselves have done. Over 
and above their regular subscriptions, 
they, with their friends, have con- 
tributed since 1863 something like 
£13,000 to the fund for the promo- 
tion of experimental research, and it is 
safe to say that had it not been for this 
fund English science in general would 
have been the poorer, and the Royal 
Institution in particular would not 
possess the international reputation 
it hears to-day—a reputation won, be 


it remembered, in the good old En- 
glish way, without state subvention 
or government aid. Modern scientific 
research daily becomes more costly, 
because apparatus grows in delicacy 
and complication, on the one hand, 
and in size and weight, on the other, 
and thus there arises a proportionate 
increase in the need for individual 
generosity. The fact that such pecun- 
iary aid has been forthcoming in the 
last century warrants the expecta- 
tion that the stream of benefactors 
to the Royal Institution will not fail 
in the next, and that they will enable 
it to point to as proud a record on its 
second centenary as it now does on its 
first. 
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Engines for the New York Elevated 
Railway Electric Plant. 





The Manhattan Railway Company, 
of New York city, has begun active 
operations toward the electrical equip- 
ment of the elevated railroads. The 
power-house site recently purchased 
by the company, between Seventy- 
fourth and Seventy-fifth streets on 
the East River, is being cleared, and 
the erection of the power-house will 
be commenced at once. 

The Manhattan Railway Company 
last week placed an order for nearly 
$1,000,000 worth of steam engines for 
the new plant with Mr. F. A. Larkin, 
New York manager for the E. P. Allis 
Company, of Milwaukee. The order 
alls for eight engines of 8,000 horse- 
power nominal capacity and 12,000 
horse-power actual capacity. They 
will be of the compound condensing, 
vertical type, designed to be direct- 
coupled to electric generators of 5,000 
kilowatts capacity each. It is ex- 
pected that these engines will be built, 
delivered and erected within a year. 

General Superintendent W. E, 
Baker, of the Manhattan Railway 
Company, informs the ELEcTRICAL 
REVIEW that the company has decided 
upon the plans for the generators, but 
has not as yet called for bids on their 
construction. The contract for the 
boilers to be used in the new power 


station has not been awarded. 
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The Production of Copper in the 
United States. 

The production of copper in the 
United States in 1898, as reported by 
the United States Geological Survey, 
was 926,375,991 pounds, which is by 
far the largest product ever reported. 
The year, says the report, was one 
of general prosperity for the copper 
mining industry, the full product 
being marketed at prices slightly bet- 
ter than those of 1897. The actual 
scarcity of copper, with its accom- 
panying upward rush in price and its 
enormous expansion of stock specula- 
tion, did not in reality develop until 
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the end of the year and it did not tel] 
upon the returns. As was expected, 
the increase in the production of cop. 
per was largest in Arizona, while the 
lake district also recorded an ad. 
vance. Montana fell off consider. 
ably. 

Intense activity has developed in 
the search for new copper mines, and 
a large number of new undertakings 
have started. But the preparations 
for output on even a moderate scale in 
the way of opening mining property 
and providing a reduction plant are 
so large and require so much time, 
that few of the newcomers will add 
materially to the copper market of 
1899. What increase there will be 
will come from the older mines, and 
that chiefly from Arizona, the Lakes, 
California and Utah. 

-<-- 

ELECTRIC RAILWAY NOTES. 

The St. Paul, Minn., Union Depot 
Company will install an electric sys- 
tem of switching in its yards, to ac- 
commodate the increase of business. 
The plant will cost about $30,000. 

In consequence of the refusal of 
the Camden & Suburban Railway 
Company, of Camden, N. J., to pay 
a license fee of $25 per car, Mayor 
Hatch threatens to tie up the lines of 
the company. 

The Columbus, Winchester & Lan- 
caster ‘l'raction Company is seeking 
for a franchise to build an electric 
line from Columbus to Lancaster, 
Ohio. The undertaking is said to 
be backed by Hocking Valley bond- 
holders, the object being to shut out 
another company which _is_ being 
organized to build a road between 
these points. 

It is said that a company recently 
incorporated to construct electric 
suburban lines between Indiana cities 
will begin with a line from Terre 
Haute to Brazil, 16 miles. Stone & 
Webster, of Boston, are said to be 
prime movers in this company, known 
as the Indianapolis, Plainfield & 
Western Rapid Transit Company, 
and capitalized at $100,000. 

The Chicago & Milwaukee Elec- 
tric Railway Company has had re- 
corded a mortgage covering its road 
for $1,500,000. It was given to the 
Cleveland Trust Company and Royal 
Trust Company to cover funds secured 
to extend its line from Highland Park 
to Evanston, Ill. When the extension 
is completed work will be begun in 
double tracking the older part of the 


line from Highland Park to Wauke- 
gan. It also is contemplated to extend 
the line for local services. Fran- 
chises for these extensions will soon 
be asked for. 
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Electric Traction in Marseilles. 


Robert P. 
Marseilles, 


United States Consul 
Skinner writes from 
France, as follows : 

‘Several inquiries have recently 
been sent to the consulate at Mar- 
seilles concerning passenger transit, 
concessions, rates of fare, and possibil- 
ities open to investors. In reply to 
these, and for the benefit of the pub- 
lic, it may be said that shortly before 
the writer took charge of this post a 
convention was concluded between the 
city and the Compagnie Générale 
Frangaise de Tramways, of Paris, 
whereby the latter secured a con- 
cession for the principal streets of the 
municipality. The concessionaires 
are now revolutionizing the traction 
system of the city, and in the course 
of the year, electric motors will be in 
operation on every important thor- 
oughfare. 

‘Until the present time, Marseilles 
has had an inadequate service of horse 
cars and omnibuses. Under the new 
order of things many of the omnibus 
lines will continue, for a time at least, 
but the horse cars will be retired. 
The concession will expire on De- 
cember 31, 1950, and, as required by 
French practice, it has been ratified 
by both the city and the state. The 
system of traction is known here as 
the Dickinson overhead trolley. The 
company is obliged to replace in per- 
fect order, and to pave when neces- 
sary, the surface of the streets dis- 
turbed between tracks, including the 
space between double tracks, and an 
additional strip 35 centimetres (14 
inches) wide along each outside rail. 

“At the present time, the fares on 
various lines are regulated by dis- 
tance. In the heart of the city, the 
usual fare is 10 centimes (two cents), 
and for longer rides as much as 40 
centimes. When the electric lines 
are installed, the uniform fare of 10 
centimes only will be charged. To 
the city, the company will pay an an- 
nual fee of 100,000 frances ($19,300) 
for the use of the streets, and when 
the gross receipts for a year aggregate 
7,000,000 frances, a supplementary fee 
will be paid as follows : For the eighth 
million, 40,000 franes ($7,720) ; for 
the ninth million, 50,000 franes 
($9,650) ; for the tenth million, 60,- 
000 franes ($11,580), and for every 
million over 10, 60,000 franes. 

“ Electric trains will not be com- 
posed of more than four cars. The 
length of the train must not be over 
36 metres (118 feet), and the speed 
must not exceed 20 kilometres (12.42 
miles) per hour. 

‘Upon the expiration of the con- 
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cession, the state will become the 
owner of the tracks and 
nances and all other property of the 
concessionaires located on the public 
domain, and, during the last five years 
of the concession, should it appear 
that the operating company fails to 
maintain the property in good condi- 
tion, the state reserves the right to 
seize all the company’s revenues for 
the purpose of keeping up the same. 
The state will have the right to take 
all rolling stock, tools and similar 
movable property at a valuation fixed 


appurte- 


i 
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A Useful Form of Electric Heater. 

The illustration herewith shows a 
heater closely re- 
sembling the familiar variety of gas- 
stove used for heating apartments. 
This heater is not only adapted for 
ordinary work in warming the air of 


form of electric 


rooms, but is useful for boiling water 
The illustration 
shows a tea-kettle actively boiling on 
the top of one of the heaters. ‘The 
usefulness of such an apparatus is 
immediately apparent. This heater is 
manufactured by the Gold Car Heat- 


or other liquids. 








A Uservut ELectric HEATER. 


by experts, but will be under no obli- 
gation to buy more than suits its pur- 
poses or wishes. Upon the termina- 
tion of the concession, should the 
state deem it useless to continue the 
operation of certain lines, the conces- 
sionaires will be required to remove 
their tracks and restore the streets to 
their original condition. 

‘““The state reserves the right to 
purchase its concession at any time. 
The price, in such event, will be fixed 
by the net annual revenue of the seven 
preceding years, including the fees 
paid to the city. From the total thus 
obtained will be deducted the net 
revenue of the two least profitable 
years, and the average of the five re- 
maining years will stand as the 
amount of an annuity, to be paid to 
the concessionaires during each unex- 
pired year of the revoked concession.” 


ing Company, of New York and 


Chicago. 
-_=>-+ 
Dividends. 

The Columbus, Ohio, Street Rail- 
way Company has declared a dividend 
of one per cent, payable August 1. 
Books close July 21. 

The Madison, Ind., Gas and Electric 
Company has declared a dividend of 
two and one-half per cent, payable 
July 21 to stock of record July 10. 
Books closed July 10 and reopen 
July 22. 

The directors of the General Elec- 
tric Company have declared a regular 
semi-annual dividend of $3.50 per 
share on the preferred stock, pay- 
able July 31 to stock of record July 
15. Transfer books will not be closed. 
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Gas Engines for Electric Lighting 
Service. 

Among the numerous electric light 
systems installed by Messrs. Westing- 
house, Church, Kerr & Company, the 
plant at Attica, N. Y., owned by Mr. 
F. C. Stevens, of Washington, D. C., 
stands as an example of high econ- 
The 


September, 


omy and satisfactory service. 
plant was installed in 
1897, and consists of one three-cylin- 
der 55-horse-power Westinghouse gas 
engine, operating a 45 kilowatt two- 
phase alternator and one are machine, 
The 
two dynamos are driven by direct 
belting, one from either end of the en- 
gine shaft. Natural gas is used for 
fuel for the engine, taken from wells 
owned by Mr. Stevens. 

After about one vear’s service the 
load on this engine reached the maxi- 
mum limit, being over 60 brake horse- 
power. 
ordered 


both being Westinghouse type. 


A second gas engine was then 
and installed, and the are 
machine transferred to this engine. 
This plant has been visited by many 
people interested in the use of gas en- 
gines for lighting service, and the 
data secured would seem to prove this 
gas engine equal to the best automatic 
steam engine for steady, smooth run- 
ning and close regulation. The ease 
of starting these engines is a point 
much in their favor. The engineer 
in charge, with a few minutes’ nctice, 
can start the engines and have the 
lights on and the machinery in full 
operation. This is a point of great 
value in lighting an office building, 
or in ease of a sudden clouding over 
of the sky, when a decided increase 
Such a demand could 
be met in a few minutes by gas en- 


of load oceurs. 


gines, as they do not require draining 
or warming up. 
being available at any moment in the 


The source of power 


gas-pipe, attention can be centered 
on the engine, which is quickly in 
service, and in case of a plant run- 
ning on the meter system, the paying 
load is on in Jess than one-half min- 
ute after the gas is turned into the 
engine. When the extra power is no 
longer required the expense can be 
stopped at once by closing the gas 
valve. This feature alone is a source 
of considerable economy. 


te 


A mortgage for $1,000,000, cover- 
ing all the property of the New York 
& Queens Gas and Electric Company 
in Flushing, has been filed in favor of 
the Union Trust Company, to secure 
the redemption of an issue of 1,000 
bonds of $1,000 each; a part of the 
money is to be used in extending the 
plant. 
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OPERATING COSTS OF HORSE AND 
ELECTRIC DELIVERY WAGONS 
IN NEW YORK CITY.* 

AND R. A. FLIESS. 


BY G. F. SEVER 


During the last three years many 
descriptive articles relating to the 
automobile have appeared in the tech- 
nical press, but up to the present time 
there has been published no definite 
data which might be used to indicate 
whether or not electric operation pos- 
sessed any advantages. Hence both 
the general, as well as the technical 
public, could form no definite opinion 
as to the benefits to be derived from 
the use, in any particular class of 
service, of either an electric or a horse 
system. 

The purpose of this paper is to pre- 
sent the results of an investigation, 
carried on during the past year in the 
city of New York, of the operating 
costs of the horse and electric de- 
livery service as at present instituted 
by the large department stores. This 
investigation formed part of a gradua- 
tion thesis in the electrical engineer- 
ing department of Columbia Uni- 
versity. 

The present status of the art does 
not permit of an exhaustive com- 
parison, as some of the data now pre- 
sented will probably be entirely al- 
tered by the rapid developments which 
are taking place, the art progressing 
quite similarly to that of the electric 
railway. That which can be done 
most successfully is to compare the 
cost of maintenance of the two above- 
mentioned systems, and if, to-day, an 
electrical system costs less to operate 
and keep than a horse system, it is sim- 
ply a question of ashort time as to the 
replacement of the horse by the elec- 
trical method. Of course, in con- 
sidering the economy of any system, 
depreciation enters largely as a factor; 
but in case of any new system, such 
as is under consideration, the deter- 
mination of the depreciation of any 
of the various parts, or of the system 
as a whole, would be difficult, and for 
its solution would require long-con- 
tinued service and close observation. 
Owing to the short time that the 
automobile has been in the field in 
commercial competition with the 
horse, it has been impossible to col- 
lect a sufficient amount of data on 
this point to make its introduction of 
value in drawing a comparison be- 
tween the total operative costs of the 
two systems. 
SECTION I— SOME 

DELIVERY 

The work done by a horse in moy- 
ing a vehicle over level ground con- 
sists in overcoming resistance to mo- 
tion due to friction; it may be con- 
veniently expressed in foot-pounds. 
When grades are encountered, the 
number of foot-pounds of work per- 
formed in the same distance, will 
increase. ‘This additional work is 
necessary to overcome the force of 


DATA ON HORSE 


SERVICE. 


* Abs‘ract of a paper presented at the meeting of 
the American Institute of Electrical Engineers, 
soston, June 28, 1899 
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gravity. When on a descending 
grade the horse does work in resist- 
ing the tendency of the vehicle to 
accelerate. Hence, when in motion, 
the horse is continually doing work. 
The exact amount of work performed 
by a horse in a day is a very variable 
quantity. It depends upon many 
factors, some of which are: 

1. Kinds of road surface—mac- 
adam, asphalt, ete. 

2. The condition of roads traveled 
over. 

3. Topography of the country passed 
through. 

4. Nature of the load. 

5. Distribution of the load on the 
wheels. 

6. The horse itself. 

The horse is not an automatic 
machine that can be designed to per- 
form a given amount of work witha 
given efficiency. It is, on the con- 
trary, a most variable, and at times, 
willful, source of motive power. The 
breed, state of health, temperament, 
environment, adaptation to the load, 
ete., affecting in a greater or less de- 
gree, the amount of work that can be 
performed in a day by any individual 
horse. The problem, therefore, of 
determining the amount of work done 
by a horse, under any but very 
regular and systematic conditions, is 
one of great complexity. But under 
regular conditions, the amount of 
work performed may be quite closely 
approximated. It is proposed in this 
section to give the results obtained in 
an investigation which was under- 
taken to determine, as closely as pos- 
sibie, the average amount of work 
performed daily by a certain lot of 
horses engaged in the delivery service 
of a large dry goods store in New 
York city. 

It may be well to explain in 
detail the exact nature of the work 
required of this class of horses. The 
large ‘‘ department stores,” as they 
are now called, have to keep in oper- 
ation Winter and Summer, irrespec- 
tive of the weather, a delivery service 
which must be as regular in the fulfill- 
ment of its functions the local 
steam railroads and street railway 
systems are in the execution of their 
obligations. The nature of the service 
necessitates a highly organized system 
of delivery by means of small units 
capable of carrying 700 to 800° pounds 
over short distances and with con- 
siderable speed. This problem has 
been met and solved by these stores 
through the introduction of a horse 
delivery service composed of many 
small units, each one of which has its 
special district to cover and a certain 
time schedule to follow. 

To illustrate more clearly the 
method pursued, we will follow one 
of these units through its daily 
routine. Let us consider the case of 
a wagon making three deliveries a 
day. The first delivery starts from 
the stable at eight o’clock in the 
morning and arrives at the store a 
few minutes Jater—the stable in 
most cases being not far from the 
stores. Arrived at the store, the 
wagon receives its load, which varies 
from day to day, but which will 


some 


as 


average the year round, not over 800 
pounds. This load may be taken as 
the average load on all trips as the 
wagon leaves the store. The load 
decreases as deliveries are made so 
that theoretically when the wagon 
has reached the store again, it should 
be without load. This, however, 
seldom happens in practice, as there 
are many CU. O. D. packages in each 
delivery that must be returned to the 
store as collection could not be made. 
Also packages sent out on approval 
are called for and brought back to 
the store on each trip. Hence, the 
load as a general thing, does not 
entirely disappear before the wagon 
reaches the store at the end of any 
one delivery. It may be safely 
assumed, however, that the average 
load carried throughout any trip will 
not be more than 500 pounds. The 
load having been received, the wagon 
starts out to deliver its packages. 

The following table gives for a 
certain store, the division of the city 
into what may be called unit districts, 
pach store having, of course, its own 
particular scheme of subdivision— 
this depending upon the volume of 
its business. 


Deliveries 





a Day. 
1 Canal street to Battery, East and West....2 © 
aes Se ** 19th St., E. of Fifth Ave...3 
' ey s “ 129th * Westof °* aoe 
4 20th * 40th “ oi ..3 
5 41st sy 59th 3 
6 60th . 75th * oan 
7 76th : ** 90th ieee 
8 91st ris * 105th ‘ 3 wed 
9 106th 7 125th es 
10 126th ; * 145th = 2 
11 20th x 50th East of 3 
12 5lst F 80th sie ae 
13 81st si ** 110th ‘ oe 
14 111th i ** 345th ** »S we Gare 
15 All above 145th street, East and West. ....1 


It will be observed that on the 
longer trips only two deliveries are 
made a day, while above 145th street 
only one delivery is made. This latter 
is an all-day route and the horse that 
goes up one day comes back the next 
—horses being changed at the local 
stable of this particular store near 
180th street. 

Let us suppose that the wagon has 
started on trip No. 7, then it will go 
from that store to Seventy-sixth street 
without stopping, the first delivery 
being made in Seventy-sixth street. 
To make it easier for the horse and to 
facilitate delivery, the driver does 
what is called ** backloading.” This 
means giving a numberof packages to 
his helper or delivery boy to distribute 
on foot, while he drives to another 
street, makes some deliveries and meets 
his boy again at some prearranged 
point. By this method the horse is 
saved a great deal of work and the 
time of delivery is much shortened. 
After the deliveries are all made on 
the way up, say, between Eighth 
avenue and Amsterdam avenue as far 
as Ninetieth street—the end of this 
route—then the wagon comes down 
delivering between Amsterdam avenue 
and Riverside Drive to Seventy-sixth 
street At this point deliveries stop 
and the wagon proceeds to the store, 
there to deposit the money collected 
on C. O. D. packages and to return 
undelivered goods. By this time it 
is usually after 12 o’¢lock and the 
wagon goes to the stable to change 
horses and prepare for its second trip. 
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The horse used on the morning trip 
is sent to his stall and a-fresh one jg 
harnessed to the wagon. The wagon 
starts out again at one o’clock to load 
up for another delivery. The same 
procedure as before is carried out, the 
wagon usnally returning to the stable 
a few minutes before five o’clock. The 
horse used during the morning trip is 
harnessed to the wagon again and 
starts out on the five o’clock delivery, 
This horse returns about 7.30 or’s 
o'clock. Hence we see that it takes 
two horses for every delivery wagon — 
the horse that makes only one trip on 
any one day, making two trips on 
the following day, on a route calling 
for three deliveries each day. Ona 
route having two deliveries a day, each 
horse makes but one trip a day. 

It has been found that the mileage 
per wagon per day is nearly a constant, 
irrespective of the number of. trips 
made. The method pursued which 
led up to this conclusion, was the fol- 
lowing: An odometer was placed on 
the axle of a delivery wagon in the 
service of one of the large department 
stores in the city. This wagon was 
sent over each of the routes specified 
in Table 1, an accurate record being 
kept of the number of miles covered by 
the wagon on each day. This wagon 
was kept on the various routes in reg- 
ular delivery service for a period of 
some three weeks, and the results ob- 
tained indicate that approximately the 
same number of miles are covered by 
all the wagons in this service each day. 
This will be readily understood when 
one considers that a wagon, making a 
trip over an apparently short route, is 
in reality covering very much more 
ground than would at first be thought. 
The density of population in the dis- 
trict which the route covers mate- 
rially affects the number of deliveries 
and consequently the mileage of the 
wagon. ‘lhe explanation of the fact 
that the average mileage per day of 
the wagons is nearly the same, is that 
experience extending over many years 
of service has taught those in charge 
the best method of district subdivision 
which will produce such a proportion- 
ing of the work that it shall be equally 
distributed among the units. 

In determining the amount of work 
done per day by one of these delivery 
horses, it is essential to know the num- 
ber of miles traveled by the horse, the 
average draw-bar pull of the wagon, 
and the average speed of the horse 
while in motion. ‘To determine these 
factors one of the authors spent a 
number of days on his wheel follow- 
ing delivery wagons of many firms, 
under varying conditions of load and 
in many different streets. Attached 
to the wheel ridden, was an accurately 
tested cyclometer and an equally ac- 
curately tested tachometer. A note- 
book, pencil and watch completed the 
outfit, and the following is an illustra- 
tion of the method pursued in deter- 
mining the amount of work done by 
horses attached to delivery wagons in 
New York city. 

The draw-bar pull of the wagon 
was determined by the use of a 
traction dynamometer. For the 
wagons under consideration, it was 
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found that the average pull per ton 
was 60 pounds on ordinary cobbie- 
stones, at a speed of 7 miles per 
hour. On asphalt the draw-bar pull 
was found to be 40 pounds per 
ton, at 7 miles per hour. The unit 
under consideration was composed of 
a wagon weighing 1,300 pounds, drawn 
by a horse weighing 1,100 pounds. 
Each wagon is provided with a driver 
and a delivery boy. The average 
weight of the ‘driver may be taken at 
150 pounds, and that of the boy at 

125 pounds. Hence the total weight 
of the unit, without load, was 2,675 
pounds. ‘To this must be added the 
average load, which may be considered 
as being 500 pounds. Adding this to 
2,675 pounds, we have as the total 
weight of the unit 8,175 pounds. 
The weight causing the draw-bar 
pull, however, is 2,075 pounds. The 
test was, approximately, one-half on 
cobblestones and one-half on asphalt. 
The true average draw-bar pull may 
then be taken as having been 50 
pounds per ton during the test. 

From the data we ‘find that, start- 
ing from the store, the average speed 
while in motion was 6.7 miles per 
hour. The actual running time was 
1 hour 36 minutes; time at rest, 
2 hours 28 minutes. 

From the time the horse left the 
stable until he returned to it was 
4 hours and 52 minutes. The time 
taken to load at store was 46 minutes. 
The time to run from stable to store 
was 2 minutes. Hence, the actual 
time the horse was working from the 
time he left the stable until he re- 
turned to it was 1 hour and 38 
minutes; time at rest, 3 hours and 
14 minutes. 

It will be noticed that the horse 
was at rest and doing no work for 
nearly two-thirds of the time. 

Taking the draw-bar pull as found, 
at 50 pounds per ton, the number of 
foot-pounds of work done by the 
horse in traveling 11 miles was 50 x 
58,080 = 2,904,000 foot-pounds, or 
at the rate of 1,781,596 foot-pounds 
per hour, which is at the rate of 
29,693 foot-pounds per minute. This 
delivery horse, then, exerted — 

.9 of a theoretical horse-power for 
hour and 38 minutes. This was all 
the work done by this particular horse 
on this day. The following day this 
same horse made two trips over the same 
ground. From these data the average 
work done per day the year round by 
a horse in this class of service may be 
taken to be not over 16.5 miles at 
40 pounds per ton, at a speed of 7 
miles per hour. Other data bear out 
this conclusion. It is quite probable 
that, on some special occasion, a horse 

may be called upon to do more than 
is shown above, but the aver: age work, 
day by day, for the year is not more 
than this. In fact, experience has 
shown that a horse in delivery service 
in New York city can not average 
over 15 miles a day for six days a 
week, and be expected to render good 
service for any reasonable length of 
time. 

The length of the working life of a 
horse in this service is seldom over 
five vears. At the end of this time 
he has depreciated in value at least 50 
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per cent and can not be sold for more 
than half his original cost. 

The time that a horse is in harness 
per day the year round will not 
average more than 7 hours, and we 
have seen that he is only working 
a small fraction of this time. How- 
ever, for the purposes of this paper, 
it will be considered that a horse can 
do a greater amount of work, day in 
and day out the year round, than ex- 
perience has indicated that he accom- 
plishes. 

We will assume, therefore, that it 
is possible for a horse to do 21 miles 
a day under a draw-bar pull of 50 
pounds, at 7 miles per hour, and be 
in harness 8 hours a working day the 
year round. 

The number of foot-pounds of work 
done per day by a horse, under this 
supposition, would be 5,280,000. ‘This 
is at the rate of 29,333 foot-pounds 
per minute, or the horse is working 
at the rate ot .89 of a theoretical 
horse-power for three hours per day. 
This, of course, refers only to the 
time in actual motion. 

Having established the amount of 
work that a horse is to do per day, it 
is now necessary to ascertain how 
much it eosts to do this work. ‘The 
basis upon which this calculation can 
most readily be made, for comparison 
with other values, is the ton mile ; 
that is, how much it costs to trans- 
port a ton one mile over a level road 
under ordinary conditions, the ton 
weight to include everything that 
enters as a factor In causing the draw- 
bar pull of the wagon. ‘These factors 
are the weight of the wagon, weight 
of driver and boy, and weight of 
load carried. In order to facilitate 
the caleulation, the data collected 
have been condensed intoa table and 
are given below. This table repre- 
sents the results of a personal canvass 
of a large number of stables for de- 
livery and for generai livery service. 
The tigures given are the lowest that 
were procurable in New York city. 
TABLE OF ITEMS ENTERING INTO THE CALCULATION OF 

THE COST OF MOVING A TON A DISTANCE OF A 

MILE ON LEVEL GROUND, IN LIGHT DE- 
LIVERY SERVICE IN NEW 
YORK CITY. 
1. Cost of food per day for one horse... 
2. Interest 6n cost of wagon (at 6 per 
cent per annum) per day, original 

cost of wagon, $312.............++- 5.13 
. Interest on cost of horse (at 6 per 

cent per annum) per day, original 

cost of horse, $125 
. Interest on cost of harness (at 6 

per cent per annum) per day, origi 

nal cost of harness, $55............ -90 
. Part of stable rent charged to each 

horse per day.........+-- 

(Cost of stable, ‘ 
at 6 per cent = $2 3 
46 horses in stable, part of rent 
chargeable to horses = $1,578.55. 
3. Partof stable rent chargeable to each 
wagon per day, 24 wagonsin stable. 9.39 
Part of rent chargeable to wagons- 








32.00 cts. 


re 


2.06 


~ 





on 


9.39 





. Part of cost of attendance chargeable 
ti GCE BORNEO. icc. .c ces ceccncsuess 13.66 
4 men to te ike “chi urge of 46 horses 
at $11 a week per man—$4ia 
week for care of horses. 
. Shoeing pr horse per day ($2 per 
month a head, the year round). 6.60 


a} 


on 


9. — _per wagon per day, $12 per 
Ueacen Suetwuctenerdewsecne wane 171.42 
10. ney ‘he Iper, $8 per week ............ 114.28 
Total cost of 1 wagon, 


1 horse 
and attendance per day.... .... 364.83 cts. 

It is to be understood that this 
table represents the actual cost per 
day, to a stable in the city, for a 
wagon and horse, the figures given 
being those of a stable connected 
with one of the large dry-goods 
houses in the city. 


Assuming 500 pounds as the aver- 
age load carried by any one wagon 
per day, the total weight of the unit 
which causes the draw-bar pull as 
found before, is 





Wagon 
Driver 
Boy 
Pei ecccnswenaxs 
IUROES o cccacccanxaeasnesn sescdsee Ce 
Hence, draw-bar pull being taken 


as 5V pounds, the cost to move I ton 
21 miles may be taken as 364.83 
cents, the cost per ton-mile being 
then 17.373 cents. 

Taking another case where the two 
horses and the delivery wagon are con- 
sidered, and assuming the most ideal 
conditions, we find the following : 
Supposition : 

One wag: n making three deliveries a day of &0) 
pounds each—assuming 500 pounds average load 
as befure, making a total delivery per day—2,400 
pounds. 

To do this will require 2 horses, 1 wagon, 1 driver 
and 1 boy. The cost per day of this outfit from 
Table III is as follows: 





Ein Be a ac wa cawadasacccdusnee- nc 64 
2. Intere st on ¢ post OF SHOTS. .....ccceceess 412 
3. be MT GEE e caddduawadacaua 5 13 
4. ss * “ 1 set of harness........ 9 
5. Stable rent chargeable to 2 horses......... 18 78 
6. * wagon. P 9 39 
7. Attendance on 2 horses.. 27 32 
8. Shoeing for 2 horses........... 13 20 
RINOE auccucckeuse seks ene denandeudeaaee 171 42 
De No ancnasbheuiedndx>nentanadencdeass 114 28 
IONMR datos knew act cand camdnkneeena 428 Bd 


The cost ‘of ‘delivery per pound is 


then .17856 cent. If we assume 
that in doing this work the wagon 


was out 12 hours and is in motion 
one-half its time, going at a speed of 
7 miles per hour while in motion, 
then the wagon will cover 42 miles 
per day. Under these conditions the 


cost per ton-mile is 10.2 cents. This 
is also the cost per car-mile. 
If we consider the load only. it 


costs 10.2 cents per 500 pounds per 
mile, or at the rate of .0204 cent per 
pound per mile. 

If we assume that on the three 
trips the deliveries average 50 per 
trip, then 150 deliveries were made 
per day. This is at the rate of 25 
deliveries an hour or | delivery in 
2.4 minutes. It is well to call at- 
tention here to the fact that a wagon 
sometimes is called upon to make as 
high as 100 to 150 deliveries on a 
single trip and the average rate of 
delivery may be taken as not over 
25 deliveries an hour. Hence it is 
evident that the case considered in 
the above table is for ideal conditions 
only. The weight per package under 
our supposition is 16 pounds, and it 
is not often that the packages will 
average over 10 pounds. 

The results deduced, it will be 
understood, represent the lowest pos- 
sible figure under the conditions now 
existing in the stable under consider- 
ation. Therefore, if in making a 
comparison between the costs of 
operating a horse and an electric 
delivery service under identical con- 
ditions, the above figures are used, 
all possibility of error in favor of the 
electric automobile would seem to be 
eliminated. 

SECTION II—SOME TESTS ON ELECTRIC 
\UTOMOBILES FOR DELIVERY 
SERVICE, 

The results recorded in this section 


were obtained under service con- 
ditions, in the streets of New York 
city. Over 60 miles were covered 
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during the tests recorded below, and 
all grades between the lower section 
of the city and Washington Heights 


were surmounted with the greatest 
ease. During the tests, various con- 


ditions of weather were encountered, 
including heavy rain, strong head 
winds and muddy streets, as well as 
very clear weather, no wind, and dry 
streets. 

During the series of tests, no acci- 
dents of any kind happened. It was 
not necessary at any time to stop the 
vehicles for repairs—all the mechan- 
ical and electrical parts performing 
their functions with the utmost ease, 
and with practically no noise, and 
absolutely no odor. 

‘The method followed during all 
the tests was the same. It consisted 
in measuring the watt-hours of energy 
supplied by the storage batteries dur- 
ing the runs, by means of a Thomson 
recording watt-hour meter, which 
was accurately calibrated before the 
test began. The distance traveled by 
the vehicles was recorded by a tested 
cyclometer, and the speed in miles 
per hour was noted at any second by 
means of a tachometer. Placed in 
series with the watt-hour meter was 
a Weston portable ammeter, while a 
Weston voltmeter was placed across 
the battery connection at the control- 
ler. In this way, instantaneous 
readings of the power were obtained, 
while the watt-hour meter gave the 
total energy used. The Weston in- 
struments were accurate, and every 
precaution was taken to guard them 
from any jolts or jars which might 
have impaired their accuracy. 

The first tests to be presented were 
made upon a vehicle built for a large 
dry-goods store in New York city. 
The vehicle was intended for the de- 
livery of light goods about the city, 
and was to be placed in competition 
with horse-delivery service of the 
same class. The results show that 
the power consumption is not greatly 
affected by change of pavement, as 
from cobble stones to asphalt. 

On grades the speed of the vehicle 
is very much reduced and the power 
required to propel the vehicle at the 
reduced speed is very large—which is 
quite natural. It must be remem-— 
bered, however, that the comparison 
is made in this case between level as- 
phalted streets aud macadamized hills 
that were very muddy, and that this 
condition would cause the variation in 
power to be greater than in the case 
of grades of asphalt surface. The 
average of 10 readings gives as the 
power consumed on level asphalt the 
following: 


WOE cacatedcacatcqunkusxasiamens 5 
AIMPOTCS .. 2 ccccccccsece. cs 23 


It is to be understood th: at these 10 


ion 


3 
1 


readings were selected from the table 
with the idea of eliminating up or 
down grades. ‘The lowest ammeter 


reading taken was 20 and the highest 
26. Above and below these readings 
the vehicle was on perceptibly up or 
down grades. It may be well to note 
that this wagon was equipped with 
solid rubber tires; these, as is quite 
generally recognized, absorb slightly 
less power than pneumatic tires. 


(To be concluded.) 
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ADVANCE INFORMATION 


New Incorporations. 


TRENTON, N. J.—The Electric 
Axle-Light and Power Company has 
been ‘incorporated to manufacture 
electric, compressed or liquefied air 
machines for lighting, heating and 
refrigerating; capital, $25,000,00V. 

San Franersco,Cart.—The Truckee 
River General Electric Company has 
been incorporated for the purpose of 
transmitting power for light and heat 
throughout the state. The capital 
stock is $2,400,000. The directors 
are Mortimer Fleishacker. Sigmund 
ID. Rosenbaum, Albert J. Hechtman, 
Frank H. Buck, Ludwig Schwabacher 
and Herbert Fleishacker. 

VHEELING, W.Va.—The National 
Light, Heat and Power Company has 
been incorporated; capital, $500,000; 
incorporators, J. Piedell, J. A. Miller, 
C. H. Copp, J. T. Adams, all of 
Wheeling; R. C. Dalsell, of Leather- 
wood. 


WHEELING, W. Va.—The Ohio 
Valley Electrical and Motor Power 
Company has been incorporated; 
capital, $500,000; incorporators, M. 
Horkheimer. I. H. Lange. H. W. 
McLare, C. M. Fressell, J. F. Coniff, 
all of Wheeling. 

New York, N. Y.—The Electric 
Mining Company has been incorpo- 
rated; capital, $1,000,000; incorpo- 
rators, C. A. Gregory, A. J. Smith, 
A. W. Bourne, R. C. Cook. W. Rich- 
ardson, all of New York city. 

New York, N. Y.—The United 
States Gas and Electric Improvement 
Company, of Mexico, has been ineor- 
porated ; capital, $5,000,000 ; incor- 
porators, H. IL Barnes, D. Barnes, 
H. Richmond. J. Barnes, E. Barnes, 
all of New York city. 


Morristown, N. J.—The New 
Jersey Engineering and Construction 
Company has been incorporated to 
construct and equip gas and electric 
plants; capital, $25,000; incorpo- 


rators, Frederick N. ‘Taff, Milling- 
ton, N. J.: Frederick W. Schmidt, 
Louis’ C. Bonnell, of Morristown, 
N. J. 


CLEVELAND. Onto—The General 
Incandescent Lamp Company has 
been incorporated to manufacture 
and deal in electrical machinery and 
electric lamps; capital, $50,000; in- 
corporators, J. Insull, F. H. Goff, 
T. H. Bushnell, S. H. Tolles, J. 
McGregor, Jr., all of Cleveland. 


Conors, N. Y.—The J. W. Tindall 
Company has been incorporated to 
manufacture electrical appliances for 
medical and surgical use. ‘The capi- 
tal stock is $3,000. 

BALTIMORE, Mp. —The Hill & 
Miller Company has been incorpo- 
rated; capital stock, $50,000. The 
company will manufacture electric 
and mechanical apparatus. 

JERSEY City, N. J.—The Rock- 
away Electric Light and Improvement 
Company has been incorporated to 
construct and operate gas and electric 
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light work; capital, $15,000; incor- 
porators, Anthony Blum, Brooklyn, 
N. Y.: Kent K. Stearns, Jersey City; 
Isaac Blum, New York city. 

Syracuse, N. Y.— The Inde- 
pendent Telephone and Telegraph 
Construction Company has been in- 
corporated; capital, $5,000; directors, 
Ernest I. White and Edward Barne- 
man, Syracuse; J. J. Jernigen and 
John L. Wentz, Scranton, Pa. 

PAINESVILLE, On10-—The Paines- 
ville Targon Company has been in- 
corporated for the purpose of  fur- 
nishing heat and electricity; capital, 
$27,000; George H. Burrows and 
others, incorporators. 


New Electric Railways. 

BERRYVILLE, VA.—There is 

talk of building a trolley line 
Winchester to this place. 


some 
from 


COLORADO SprRiINGS, CoLo.—The 
Colorado Springs & Cripple Creek 
Railway Company has been incorpo- 
rated by E. W. Giddings, Jr., J. F. 
Burus, J. R. MeKinnie, Il. G. Lunt 
and 8S. M. Woods. ‘The company will 
build and operate a railroad between 
Colorado Springs, Cripple Creek and 
Victor, the incorporation to extend for 
a period of 20 years. ‘The company is 
capitalized at $2,000,000. The princi- 
pal office of the company will be 
located in Colorado Springs. Branch 
oftices will be located in New York 


city and other eastern cities. The 
directors for the first year are 


Irving Howbert, E. W. Giddings, J. 
I, Burns, J. R. McKinnie, 8S. M. 
Woods, K. R. Babbit, J. G. Burton, 
IH. G. Lunt and W. H. Hoagland. 


GALENA, Kas.—The Southwest 
Missouri Electric Railway Company, 
known as the Interurban, which oper- 
ates 37 miles of track in the Missouri- 
Kansas lead and zine district, will 
spend $200,000 immediately in exten- 
sive improvements, doubling many 
miles of track and constructing a new 
line from this city to Riceville, Kas., 
and Jateron to Baxter Springs, Kas.. 
a distance of eight miles. Many new 
cars are being built by the Laclede 
Car Company, of St. Louis, which 
will be used on this end of the system. 
The power-house at Webb City will be 
enlarged and new ones will be con- 


structed at Carthage, Joplin and 
Galena. New earsheds will be built 


at Webb City and Galena. With these 
extensions and improvements the road 
will be one of the finest electric 
tems in the Southwest. 


SYS- 


Boston, MAss.—The new electric 
ear line of the Boston, Milton & 
Brockton Street Railway Company, 
through the town of Milton, has been 
opened to the public. 


CoLtumbBus, Onto—The Columbus, 
Winchester &  Laneaster ‘Traction 
Company has been incorporated to 
construct an electric railway ; capital, 
$10,000 ; incorperators, ‘T. A. Simons, 
D. C. Beggs, R. E. Jones, H. C. 
Park, T. B. Beatty, F. Post. all of 
Columbus. 


YonkKeERs, N. Y.—The Union Trol- 


ley Company has petitioned the Board 
of Aldermen for permission to ex- 


tend its lines in Central Park av- 
enue from Yonkers avenue to the 
New York city line, thus con- 


necting with the Union line, which 
runs to Woodlawn Cemetery; also 
along Nepperhan avenue, Sawmill 
River and Tuckahoe roads to the 
northerly line of the city, thence east- 
erly to Tuckahoe ; also in the Bronx 
River Road, near Mount Vernon, to 
its intersection of McLean avenue 
to Broadway, in Yonkers; also at 
the intersection of Palisade avenue 
and Shonnard terrace, northerly in 
Palisade avenue to Odell avenue. 
The aldermen decided to have a public 
hearing on the petition on July 27. 


New Telephone and Telegraph 
Companies. 

BucHANAN, VaA.—The Botetourt 
Telephone Company has been incor- 
porated ; capital, %5,000 ; incorpo- 
rators, H. A. Latane, O. E. Ober- 
shain, J. Z. Schultz, of Buchanan ; 
J. C. Brewbaker, of Botetourt; W. 
R. Allen, T. McDowell, of Fincastle. 


Fatmoutu, Ky.—Efforts are being 
made to establish a telephone ex- 
change at this place. 


Beatrice, Nes.—The Clatonia 
Telephone Company has been incor- 
porated ; capital stock, $5,000; in- 
corporators, Zig Barkey, F.W. Jones, 
J. If. Steinmeyer, Henry Jones and 
Henry Albert. 

Oconto, Wis.—The Wisconsin 
Bell Telephone Company is putting 
in a new line between this city and 
Stevens Point. It will be a metallic 
circuit. and will touch Oconto Falls, 
Lena, Stiles, Gillett and other im- 
portant points along the route. 


CIRCLEVILLE, OnTO—At the regu- 
lar meeting of the City Council held 
a few days ago, the North Electric 
Company, of Cleveland, Ohio, pre- 
sented an ordinance, asking for a 
franchise to erect a telephone system 
in this city. 

Watertown, N. Y.—The Citizens’ 
Telephone Company has been in- 
corporated with the Secretary of 
State; capital, $50,000, and the general 
route is in and through the streets of 
Watertown and Jefferson County. 
The directors are S C. Sherman, 5. 
F. Bagg, Robert J. Buck, of Water- 
town; Robert Bliss, Howard Gallup, 
Robert S. Monroe and James K. 
Whitaker, of New York city. 


Electric Light and Power. 
Toms River, N. J.—Toms River 
Light and Power Company has been 
incorporated, with a capital stock of 
$25,000. 


St. Paut, Minn.—The Coon 
Rapids Power Company hes been in- 
corporated. The company will at once 
proceed to erect the much-talked-of 
dam between Coon Rapids and the 
northern boundary of the city, and 
the power thus obtained will be trans- 
formed into electricity and wired all 
over the city. The incorporators are 
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Thomas Lowry, C. G. Goodrich, 
Mart B. Koon and Frederick Weyer. 
haeuser, of St. Paul. The capital 
stock of the corporation is $200,000, 

JEFFERSONVILLE, IND.—The Jef. 
fersonville Light and Power Com. 
pany has been incorporated, with a 
capital stock of $9,500, and J. ©, 
Knight, Hf. C. Knight and L. A, 
Ivins as directors. 

SoutH BRAINTREE, MAss.—At the 
special town meeting the citizens 
authorized the negotiation of a loan 
of $23,000 to increase the efficiency 
of the electric light plant. A com- 
mittee, composed of Messrs. John 
Kelley, Willard Dow, S. 'T. Stevens, 
B. F. Dyer, John Cavanaugh, A. 0, 
Clark and W. E. Maybury, has been 
appointed to take charge of the work, 


— > — 


A Monument to Duchenne. 

At the approaching meeting of the 
French Association for the Advance- 
ment of Science at Boulogne, a monu- 
ment of Duchenne, known for his 
contributions to electro-therapeutics, 
will be unveiled. The association 
will for the first time have a 
section of electro-physiology. 

oa 
An Electrical Manufacturing Com- 
pany to Start in New York. 

A new electrical manufacturing com- 
pany is now being organized which will 
operate a factory in New York city. 
The company will be known as the 
Falcon Electrical Manufacturing Com- 
pany. It is said that Mr. Edward 
Lessner, a large carpet manufacturer, 
and others are the capitalists behind 
the new organization. Mr. L. E. 
Frorup, a weil known electrical man, 
who has been identified with the Gen- 
eral Incandescent Are Light Company 
and recently with Schiff, Jordan & 
Company, of Vienna, and Mr, IH. 0. 
Swoboda, of the General Incandescent 
Are Light Company, will be promi- 
nent in the company. 


sub- 


= a an 
The Value of an Introduction. 
A well known business man in 


Chicago has this to say about adver- 
tising: ‘‘I must advertise if I would 
get results from the men on the road. 
Before I advertised, my travelers, on 
entering an office, would be told, 
‘We are not acquainted with your 
firm,’ and in many cases found they 
could not secure an order, which 
would be given toa competitor before 
their eyes. As soon as I began to 
advertise I had a different experience. 
My men found it was equivalent to a 
letter of introduction from a mutual 
friend. ‘Oh, yes, we have noted 
your advertisement, and feel ac- 
quainted with your house.’ In this 
influence alone our advertising pays, 
whether we get direct orders from it 
or not.” —Business. 
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Fort Wayne Electric Works 
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E STANDARD THERMOMETER & ELECTRIC CO., 


Main Office). PEABODY, MASS. 


CuicaGo OrFIicez, 313 S. Canal Street, 
Gero. H. Strout, Resident Mgr. 


Hart 


New York Orrice, 141 Broadway, 
W. J. BRAMHALL, Resident Mgr. 


General European Agents, H. M. Satmony & Co., Lrp., Lonpon. 
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THE UPTON “MIDGET” ENCLOSED ARC. 
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BEST IN THE MARKET. 
STEADY WHITE LIGHT. 
Single or Double Globe Arrangement. 


No Parts to Wear or Get out of Order. 
BURNS 125 to 150 HOURS. 


the words 


Send for Bulletins “Series B.” 


AGENCIES IN ALL THE LARGE CITIES. 


are ordered. 
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“Hart Switch” 





COVER REMOVED. 
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Standard” 


Switch. 


You Don't Find Hart Switches in Scrap 
Heaps or on Bargain Counters. 


CAUTION. To guard against fraud, all Hart Switches have 
stamped in the metal. 
Hart Switches, make sure that this stamp is on switches received, 
as inferior switches are sometimes substituted when Hart Switches 


When you order 


SOLD BY DEALERS EVERYWHERE. 


T"§ HART & HECEMAN MFC. CO. 


108 HICH STREET, HARTFORD, CONN. 
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ELECTRIC LIGHT AND POWER. 


Allsop’s *‘Practical Electric Light Fitting;” a treatise on electric 


light wiring Ana Hibing,  PPiCC .ia.5.cc. 5 5:56 sicis wicinies sie oo «ule nie 
Noll's*How to Wire Budings,”  Bnice. x6. 1.6ceecnie somes wcisiees 
Crocker-Wheeler’s ** Practical Management of Dynamos and Motors;” 
Gescription“and girections.. TMC <6. 2.602. 3s oiwie wise wisi = 
Buckley’s ** Electric Lighting Plants;” cost and operation. Price, 


Crocker’s ‘‘ Electric Lighting;” for the use of electricians, students 
and others interested in the installation or operation of electric 


ee a rT te ey 
Latimer’s ‘* Incandescent Electric Lighting ;” a practical description 
Ofte MlisoneyBtOM.. SMICD: .5.<.5.<-<:0\01e:5105< 6 oi sieia-s elbiae lolers oi eietene 
Unwin’s ‘“‘ Development and Transmission of Power from Central 
Stations; a new and timely book. Price.................+-- 
Bell's ‘* Electric Power Transmission ;” a practical treatise for prac- 
ICAUAMETS ) ARCO score eng ew oie i onic oie oleh gs ieee olate ee aie ota rest 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price.............. 


ELECTRIC RAILWAY. 


Perry's ‘‘ Electric Railway Motors;” their construction, operation 


Bnd anbeN ANCE; |e edCR ck soos eure sos eee ic ios 
Merrill’s ‘‘ Reference Book of Tables and Formulas for Electric 
Btroot Railway Enginoers.” Price. ....06:<0:0:005056 06000 cdscnwes 
Trevert’s ‘‘ Electric Railway Engineering ;” embracing practical 


hints upon power-house, dynamo, motor and line construction; 
for-thease O1-ecudents, SAECO ss o0is6.....s.nsunem ie onl eee 


TELEPHONE. 
Allsop’s ‘Telephones: Their Construction and Fitting.”” Price...... 
Hopkins’s ‘‘Telephone Lines and Their Properties;” design and con- 
BUPRCHOR Ol Clby AMOS: ASENCOs cr pes cece aisincmlsaale a 
Poole’s *‘ Practical ‘lelephone Hand-Book.” New edition. Price... 
Webb’s ‘* Telephone Hand-Book.” Price............ 
Haskins’s ‘‘'Telephone ‘Troubles and how to Find Them ;” a com- 
plete hand-book for telephone inspectors. Price.............. 


Preece & Stubb’s ‘‘ Manual of Telephony.” 
Houston & Kennelly’s ‘* Electric Telephony.” 
Cary’s ‘How to Make and Use the Telephone. ” 


X RAY. 


Meadowcroft’s ‘‘A B C of the X Rays.” Price..............++. 
Thompson's ‘‘ Roentgen Rays and Phenomena of the Anode and 

Cathode.” Sar, 
Morton & Hammer’s “‘ The X Ray, or Photography of the Invisible.” 

PMIOB SSS wn cress ad SO OE fo OO ha or enor 
Trevert’s ‘‘ Something about X Rays for Everybody.” 
Norrie’s ‘‘ Ruhmkorff Induction Coils.” Price.... 


MISCELLANEOUS. 


Cishing’s ** Standard) Wiring” Sais, .c/2.4 Sain sa. cela settee cioualans 
Thomson’s ‘‘ Dynamo Electric Machinery. ” 
Meadowcroft’s ‘*A B C of Electricity.” 
Tesla’s ‘*‘ Experiments with Alternate Currents of High Potential and 

High Frequency ’—A Lecture with biographical sketch. Price. 
’ by W. K. L. and A. Dickson. 


Trevert’s ‘* How to Build Dynamo Machinery. ” 
Parkhurst’s ‘‘ Electric Motor Construction for Amateurs.” Price... 
Benjamin's ‘‘ Age of Electricity—From Amber-soul to Telephone.” 


BEN CD: wer cen asia siete Si ee elenrets Sia oot eens ree eee 
Foster's ‘‘ Central Station Bookkeeping.” Price................-: 
Houston’s ‘‘ Dictionary of Electrical Words, ‘Terms and Phrases. ~ 

PMR oct ecrs eae es Pualtas Mais oie ated eee lo oh teh ee ees one ae aeras 
Replogle’s ‘‘ Electricity and Water-Power.” New. Price......... 
Ayrton’s ‘ Practical Electricity;” for first year students of electrical 

weenie. TOW, PURO: gina cree snes: 408 000s) sees ange acre 
Grier’s ‘‘ Note-Book of Wiring Tables;” How they are made, and 

ROW “LO MIRO DUBIN. TR NICO so os lass leisin n'a lesouciciai sieinle sais elo vous sles 
riawkin’s ‘“* New Catechism of Electricity.” Price....... 
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TRADE-MARKS 


PATENTS torn 


EDWARD S. DUVALL, 


Solicitor of Patents, 
Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com- 


missi of Pat t 





Prompt attention given to all matters before the 
Patent Office.and applications for patents prepared 
here at Washington from sketches, photos, or 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you “an 
save the expense of having two by communica 
directly with me. 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. C. 








CCET A © Sh 
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DESICN 
RECISTERED 





YOU CAN GET A PATENT 


For any invention. Send me particulars 
_ rough sketch for advice, free by return 
mail. 


IMPORTANT to have your attorney 
at Washington, saving time and expense. 


HENRY S. THORNBERRY, Patent Solicitor, 
1427 F STREET, N. W., WASHINGTON, D.C. 


The STEWART 


Combination 
Socket 
Handle and 
Adjuster. 
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It speaks for itself. 
Send for Sample. 
Takes all strain 
from the 

socket connections, 


METAL FERRULE, 


FRANK H. STEWART & CO. 


7th and Filbert Sts., Philadelphia, Pa. 








YOU NEED 


The Incandescent 


ELECTRIC 
LIGHT 
MANIPULATOR 


For cleaning and renewin 
Incandescent Lights situate 
in high places. Made to fit 
any candle-power bulb of 
any standard make. 
JUST WHAT IS NEEDED 
for Hotels, Depots, Halls, 
Theatres, Public Buildings, 
Street Lights, Stores, Fine 
Residences, Etc. 

Send for description and 
prices. 


MANUFACTURED AND FOR SALE BY 
Incandescent Electric Light Manipulator Co. 
Room 800 
116 Bedford St. BOSTON, MASS. 





DESIGNERS 
ENGRAVERS 


Electrical Machinery 


and Apparatus 
A SPECIALTY 


‘GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 








IF THE BEST IS NOT TOO 
GOOD FOR YOU 


YOU WILL BE SATISFIED WITH 


ne Selephone Plagazine 
---FOR 1899... 


If you are interested in the operation or 
Construction of Exchanges, Line Construction, 
Interior Wiring, Modern Exchange Apparatus, 
Telephone Troubles and How to find them, or 
in any other branch of Telephony, send us 
A DOLLAR BILL with your name 

and address and 
the Magazine will reach you regularly for 
a year. 
Sample copies free. 
Special rates to Agents and Clubs. 





Electrical Engineering 
Publishing Co. 


Monadnock Block, CHICAGO. 





NEWSDEALERS SELL IT, 








, 
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10-AMPERE, DOUBLE-POLE. 
(Face-Plate removed and side of base cut away R 
to show details ) 











In Switches. If so, it would pay you to examine our new 


“DIAMOND H” SWITCH WITH PURE MICA INSULATION. 


The switch is very carefully manufactured of the best material, having 
perfect insulation of the current-carrying parts, positive mechanism and good 


A TRIAL WOULD SATISFY YOU OF ITS MERITS. 


contacts. 








SEND FOR CIRCULAR. 


m HART MFG. CO., Ser 
RELIABLE; DURABLE; 9 10-AMPERE, SINGLE-POLE. 


EASY TO PUSH; EASY TO WIRE; 10-AMPERE, DOUBLE-POLE. 
PURE MICA INSULATION. HARTFORD, = = CONN. 10-AMPERE, 3-WAY. 























ELECTRIC LAUNDRY IRONS. 


V-Shaped. 
Weight, 8 Ibs. 


EVERYTHING jee 


the whole 


Consumes 550 | 4 
| story if you 
— | THE BEST. °°" 4” 
buy Bullock 
Any voltage up | - 
ane. Electric Motors and Generators. 
neue Our plant is the most modern elec- 


trical establishment in the world. 
Our facilities for good work are 
unequaled. 


go Oval-Shaped. 

Weight, 63 Ibs. 

Consumes 450 
watts. 

Any voltage up 
to 220. 


Send for Bulletin No. 0732. 


Bullock Electric Mfg. Co., 
CINCINNATI, 0., U. S. A. 





! t 
No. 62. 





MANUFACTURED BY 


American Electrical Heater Co., 
DETROIT MICH. 29 


25-H.-P. Type “HH” BuLiock Moror. 


























Having nearly doubled our manufacturing capacity and increased our facilities in general, we beg to announce that the 


GLOBE CARBON WORKS 


has been succeeded by the 


RAVENNA CARBON WORKS, RAVENNA,O., 


MANUFACTURERS OF BATTERY MATERIAL OF EVERY DESCRIPTION, AND CARBON SPECIALTIES. 
WRITE TO US FOR LATEST QUOTATIONS. 


LONDON TROTTER ’s sii ‘AMERICAN-BALL ENGINES and 





MONA COMMUTATOR COMPOUND. d GENERATORS 
Proprietors of electrical power plants. who use Commutator Compound. if they value their ELECTRIC MOTORS an 
Conmutator or Dynamo they will use Trotter’s golden discovery —Mona Commutator Compound. A =| 
It is the most efficient lubricator for electric, carbon, leaf or gauze wire brushes. Samp!es sent free BOT 
on application to Messrs. Goldmark & Wallace, 123 Worth Street, New York City. BELTED d 
Prepared by MONA M’F’G CO., 65 West Broadway, New York City. an 
DIRECT-CONNECTED. 


AMERICAN ENGINE CO., 
48 RARITAN AVE., BOUND BROOK, N, J. 
New York Office, 97 Liberty St, 


‘TROTTER’S ' COMMUTATOR COMPOUND 
GOLDOMARK & WALLACE. 





\2\ WormteH St. New Yorn. 


AGENTS FOR KOCH WOVEN WIRE DYNAMO BRUSHES 
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SATE for LINE LOSS and automatically 


distant. Write for particulars. 


Mills with water and electric attachments. 
REGULATORS 


d SOLE 
‘@ MANUFACTURERS, 





We also manufacture Water Motors, Electric Motors and Dynamos in the Bipolar and Multipolar types. 


CHAPMAN VOLTAGE REGULATORS 


For ALTERNATING or DIRECT CURRENT SYSTEMS. 


Insure STEADY LIGHTS in spite of CHANGING SPEED and VARYING LOADS. They COMPEN. 


keep a constant Voltage at any chosen center of distribution, however 


Copper 


SENT ON 3O DAYS’ TRIAL. 


BELKNAP MOTOR COMPANY, 


PORTLAND, 


WAIN E:. 





Branches : Boston, New York, Philadelphia, Chicago, St. Louis, Milwaukee, Toledo, Denver, San Francisco, 





a i 
quilt 


WITH ALL 
COMBINATIONS OF 
ATTACHMENTS. 





ALL KINDS OF 


._ Machine 
> Tools. 


=—— = 
a : ee ee 


The Garvin Machine Co., 


Philadelphia Store, 


THE GARVIN MACHINE CO., 


51 North 7th Street, Philadelphia, Pa. 


YS NG 
o's 


Catalogue. 


a & Varick Sts., 


THE GARVIN MACHINE CO., m.o.4., 


17 Burg Strasse, Berlin, C., Germany. 


CARY SPRING WORKS, 


240 & 242 WEST 29th STREET 
NEW YORK CITY. 


Mannfacturers of 


WIRE and SPRINGS 


For Machinery, Motors, Clocks, 
Music Boxes, and all kinds of 
Electrical Purposes. 

















RUBBER COVERED 


WIRES AND CABLES 

FOR EVERY SERVICE. 
For Underground, Aerial and Submarine 
use, “Safety” wires and cables have the in- 


dorsement of some of the largest users in the United States. 
Write for our booklet containing the experience of users. 


THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 























THE CUTLER-HAMMER MFG. C0,, 


70-82 W. JACKSON BOULEVARD, CHICAGO. 
136 LIBERTY STREET, NEW YORK. 


2,000 rheostats always in stock from 
which immediate shipment of any size 
order can be made. 








REASONABLE PRICES 





LATHES, PUNCHES 
» SHEARS. 


Send for Price-List 
and Catalogue. 


WwW. C. YOUNC MFC. CO., 
Box 1123, WORCESTER, MASS. 


Telegraph Address, Young Worcester. 
Western Union Code Used. 











Hair SPRINGS 


For Electric Indicating and Recording | 
Qauges, Steam Gauges, etc. | | 


ry an 
ed 


v 





(©) 
) 'MANROSS| | 
ESTABLISHED 1877. FA | 


IARGEST MFR OF HAIPSPRINGS IN US. 


Full of Life and Even Temper! 
SMALL 


/SPRINGS 


OF EVERY DESCRIPTION MADE BY 











Non-Magnetic Hair Springs of Phosphor-Bronze 
and other non-magnetic metals. 


Hair Springs of any description manufactured 
to order. 


F. N. MANROSS, Forestville, Conn. 





FOREST City ELEcTRIC 
CLEVELAND O. 


ROLL DROP 





COMMUTATOR BARS 
HAVE STOOD THE JEST OF TIME 








|THE WALLACE BARNES CO. 


‘jor Brass. 
=| ment 


BrisToL, Conn., U.S. A. 
ESTABLISHED 1857 

FLAT OR ROUND WIRE, STEEL 

A complete Voces 


of high- grade 


|ROLLED STEEL kept in stock, 


003 to .049 inch thickness. 
” Springs enameled or plated. 


- Tempering dome at short notice. 


‘@ | Ribbon steel made to order. 
\| Send samples and — for 
ators : 














————— 








wav im 
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Fan-Motor Outfits .. 
Gordon Primary Cells.... 


To secure comfort at home, relief in sick-room and sleeping-place, as well as in pro- 
fessional office and place of business during the hot weather, we recommend as 
indispensable the KNAPP FAN MOTORS, in connection with the Gordon Primary Cells. 




















These outfits are placed upon the market in two sizes: RE A aes 

Each outfit will give over 150 rufming Lype C, 8-inch Fan, with three No. 1A Gordon Cells, . $17.50 
hours per charge, without attention. Type D, 10-inch Fan, with four No. 1A =o —_ . 25.00 
For full particulars and descriptive Cir- Recharges for Type C Outfit . . . . 3.60 
cular, apply to Recharges for Tvpe D Outfit, . . 480 


GORDON BATTERY CO., 504 Broadway, New York. 





NowELTY ELeEctTric Go.. 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
dgets for { Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 














N Our NEW IMPROVED BATTERY keeps the ) 
{ For Open or Closed-Circuit Work: Long-Distance Telephone; Signal Service; Fan Motors. 





American Flectric Wala 2 Co. E. M. F. 2 volts; Current, 12 Amperes; Capacity, 300 Ampere hours. 
IN THE LEAD — PIONEERS ALWAYS a cOoOoD BATTERY 


- eee beck i ~ will do just what it is intended to do. No use in claiming that it will do more. 
tT Sale adel am Of: he: Akey 45) chigan Avenue ¥& 
of Carriages Chicage: Us Ss AL NY Send us your orders for OUR PERFECTION. 


PHOENIX BATTERY MANUFACTURINC CO. 
a eS QS a Sa a a ST. LOUIS. ’ 


BUCHE INCANDESCENT 
=m OLAMPS 


Tae ESVvCcBEVE ELECTRIC Co., 


11 Broadway, NEW YORK. 753 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. 
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CLASSIFIED LIST. 


Alternators. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 


Dynamos and Motors, 
ullock Electric Mfg. Co. 
Central Electric Co. 
Crocker-Wheeler Electric Co. 


Globes, Shades, Etc. 
Frink, I. P. 
Phoenix Glass Co. 
Graphite 


Paint. 
Standard Paint Co. 


Patent Solicitors. 
Duvall, Edw. 


Switches, Etc. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Jones & Son, J. 


General Electric Co. i ’ : 
Batteries, Primary. General Incandescent Are Light Co. Dixon Crucible Co., Jos fannbenry. s. Paiste Co., H. T. 
Bunnell & Co., J. H. Hobart Electric Mfg. Co. House Goods, s, Platinum Telephones. 
Lincoln Electric Co. Central Electric Co. Baker & Co. American Bell Telephone Co. 


Batteries, Storage. 
American Battery Co. 
Electric Storage Battery Co 

Battery Material. 

Bunnell & Co., J. H. 


Bells. 
Ostrander & Co., W. R. 


Warren Electric Manufacturing Co. 
Westinghouse Electric & Mfg. Co. 


Electric Locomotives. 
General Electric Co. 


Electric Novelties. 
Ohio Electric Works. 


Ostrander & Co., W. R. 

Instruments (Testing and Recording.) 
Bristol Co., The 
General Electric Co. 
General Incandescent Are Light Co. 
Machado & Roller. 
Keystone Electrical Instrument Co. 
Westinghouse Electric & Mfg. Co. 


Poles, Brackets, Pins, Etc. 
Central Electric Co. 
Central Mfg. Co. 


Porcelain Manufacturers, 
Empire China Works. 


Rail Bonds, 


American Elec. Telephone Co. 
Bunnell & Co., J. H. 

Central Electric Co. 

Central Telephone & Electric Co. 
Connecticut Telephone & Electric Co. 
Eureka Electric Co. 

Gordon, A. Y. 

Mianus Electric Co. 


Belt Dressing. Electric Heaters. Whitney Electrical Instrument Co. Forest City Electric Co Murdock & Co., Wm 
Dixon Crucible Co., Joseph American Electrical Heater Co. Insulators and Insulating Material. Morris Electric Co. : — Automatic Telephone Co. 
Boilers. Electrical Instruments. Central Electric Co. Roebling’s Sons Co., John A. ew York Telephone Co. 


Babcock & Wilcox Co., The 
Stirling Co., The 

Books, Technical. 
a Review Pub. Co. 


Bossert Electric Construction Co. 
Central Electric Co. 

General Electric Co. 

General Incandescent Are Light Co. 


Empire China Works. 

Kartavert Mfg. Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Sterling Supply & Mfg. Co. 


Railway Specialties (Electric), 
Central Electric Co. 
Electric Appliance Company. 
General Electric Co. 


North Electric Co. 

Ohio Electric Works. 

Reliable Electric Mfg. 

Standard Telephone % Sieetric Co. 
Sterling Electric Co. 


Broker: Keystone Electrical Instrument Co. . 
Faris & Thayer. Whitney Electrical Instrument Co. Junction Boxes. nd red Blectrie Co. — yg Serge Telegraph Mfg. Co 
Greene, B. E Bossert Electric Construction Co. Weatern Bien Co. &. Co. Telephone Mfg. Co. 


Brushes, Dynamo. 
Crown Woven Wire Brush Co. 
Goldmark & Wallace. 
Hobart Electric Mfg. Co. 


Electric Soldering Irons. 
American Electrical Heater Co. 


Electric Launches. 
Sterling & Co., C. B. 


General Incandescent Are Light Co. 
Ward Leonard Electric Oo. 

Lamps, Arc 
Centr: ‘al Electric Co. 


Westinghouse Elec. and Mfg. Co. 


Reflectors. 
ink, I. P. 


Viaduct Mfg. Co. 

Western Electric Co. 

Western Telephone Construction Co. 
Williams-A bbott Electric Co. 


Ohio Electric Specialty Mfg. Co. Dieh! Mfg. Co. Rheosta: Williams Electric Co. 
Cable Hangers. Electrical Supplies. General Electric Co. F Cutler- = Mfg. Co. Tools 

Standard Underground Cable Co Bunnell & Co., J. H. General Incandescent Are Light Co General Incandescent Are Light Co. Garvin Machine Co. 
Carbon Point Central Electric Co. Standard Thermometer & Electric Co. Ohio Electric Specialty Mfg. Co. 

arbon Points. Western Electric Co. Ward Leonard Electric Co. Transformers. 


Faraday Carbon Co. ; 
General Incandescent Are Light Co. 
National Carbon Co. 


Circuit-Breakers. 
Ward Leonard Electric Co. 


Coal Mining Machinery. 


Electric Appliance Co. 
Jones, J., & Son. 
Novelty Electric Co. 
Ohio Electric Works. 
Stewart, Frank H., & Co 
Western Electric Co. 


Electromobiles, 


Westinghouse Electric & Mfg. Co. 


Lamps, Decorative. 
Central Electric Co. 


Edison Decorative & Miniature Lamp Co. 


General Incandescent Are Light Co. 


Lamps, Incandescent, 
American Endoscopic Co. 


Schools. 
American School of Correspondence. 
Electrical Engineer Institute of Cor- 
respondenee Instruction. 
International Corresp. Schools. 
United Correspondence Schools, 


Soldering Sticks, 


Fort Wayne Electric Works. 
New York & Ohio C 
Westinghouse Hlecttic & Mfg. Co. 
Turbine Governors. 
Lombard Water-Wheel Gov. Co. 
Voltage Regulators, 
Belkuap Motor Co. 


General Electric Co. American Electric Vehicle Co. Buckeye Electric Co. poy nae Water. Wheels 
Commutator Bars and Re airing. Engineers and Contractors. Edison Decorative & Miniature Lamp Co. g) 44: ialties Leffel & Co., Jas 
Forest City Electric Work McCay Engineering Co General Electric Co. = Ge E Blectels Co. Wires and Cables 


Commutator Lubricant. 
Mona Manufacturing Co. 
Ohio Electric Specialty Mfg. Co. 


Condensers (Electric). 
Marshall, Wm. 


Conduits. ’ , 
American V itrified Conduit Co. 
Camp Co., H. B 
Michigan Pipe Co. 

National Conduit & Cable Co 
Wyckoff Creosoting Co. 


Connectors and Terminals. 
McIntire Co., The C. 


New England Engine ering Co. 
White & Co., J. G. 


Engines, 
American Engine Co. 
Ball & Wood Co. 


Fans and Fan Motors. 
Central Electric Co. 
Diehl Mfg. Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
General Incandescent Are Light Co. 
Paragon Fan & Motor Co. 
Warren Electric & Specialty Co. 


iber, 
Kartavert Mfg. Co. 


General Incandescent Are Light Co. 

New York & Ohio Co. 

Ohio Electric Works. 

Sawyer-Man Electric Co. 

Shelby Electric Co. 

Sperry, B. N 

Ww sik ald e Electric & Mfg. Co. 
Lightning Arresters. 

Garton-Daniels Electric Co. 

General Electric Co. 

Westinghouse Electric & Mfg. Co. 
Machine Tools. 

Garvin Machine Co. 
Mast-Arms. 

Brady, T. H. 

Sei F. W. 


General Incandescent Are Light Co. 
Ohio Electric Works. 


Steel Spring Wire. 
Boker & Co., Hermann. 
Cary Spring Works 
Manross, F. A. 
Wallace Barnes Co. 


Storage Batteries. 

American Battery Co. 

Electric Storage Battery Co. 
S8witchboards, 

Bossert Electric Construction Co. 

Central Electric Co. 

General Electric Co. 

General Incandescent Are Light Oo. 


American Electrical Works 
Central Electric Co. 
Crefeld Electrical Works. 
— ee boy Co. 
lectric Ap ce Company. 
General Electric Co. _ 
India Rubber & Gutta Percha Insulating 


Co. 
Montauk Multiphase Cable Co. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Novelty Electric Co. 
Okonite Co., The. 
Phillips Insulated Wire Co. 
Roebling’s Sons Co., John A 
Safety Insulated Wire & Cable Co. 


Cord Electric. 
Samson Curdage Works. Mete Large & Co. Simplex Electrical Co. 
ini Fixtures, Gas and Electric, Fort AW. ayne Electric Works. Western aoa Co. Standard Underground Cable Co. 
Contractors. McKenney & Waterbury. Mica Switches, E Western Electric Co. 
a oe Fuse Wire and Links. Ronee, Eugene. Central tectric Co. X-Ray Apparatus. 
Desk Lamps. General Electric Co. Name-Plates. General Electric Co. Knott ——— Co. LE. 
McIntire Co., The C. Becker-Name Plate Co. General Incandescent Are Light Co. Ritchie & Sons 


Pacific Electric Co. 
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Tue “CLARK” WIRE. 


FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 


All sizes of stranded and flexible wire 
and cables with Clark’s insulation. 


"CLARK WIRE” 





inspector Boston Fire anderwriters: Union says:—A th 
si urable wire in every respect. Fry ORES ae 


The Clark wire has been before the public, and in use, for the past 10 years, and has met with 
universal favor. We guarantee our insulation wherever used, Aerial, Underground, or Submarine, and 
our net prices are as low, if not lower than any other first- class insulated wire. We shall be pleased to 
mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
HERSURY H. KUSHS, Presidentand Electrician” 61-63 Hampshire St., BOSTON, MASS. 


JUST... 
ISSUED. 


A. new catalogue of electrical 








books has been prepared by 
the Exvecrricar Review and 


is now ready for distribution. 


Sent Free on 





Request... 





It is the most complete and 
satisfactory electrical book 
catalogue ever prepared. 





The Electrical Review 
BOOK DEPARTMENT 


will send any electrical book to any address 
in the world, postage prepaid, on receipt of cata- 
logue price. 

Any inquiries addressed to The Electrical 
Review Book Department will receive prompt 
attention. 


Electrical Review 
Publishing Company, 


41 Park Row, 
NEW YORK. 








SINGLE CYLINDER 
..... CARBON CELL. 


50 in 


COMPLETE, 4 BOL 











THE ZINC, 


THE CARBON, THE SAL-AMMONIAC, 


THE METAL CONNECTIONS, THE BUSHING, 


THE GLASS JAR (Round or Square), THE PARAFFINING, 


are all kept to the highest standard of QUALITY ~ but the price is cut way down to 18 cents. 


Write us for DISCOUNTS on THIS PRICE. 


Phoenix Battery Mfg. Co., 


ST. LOUIS, MO. 


CAN WATER-WHEELS BE GOVERNED? 


If you will give us a description of your water-wheels and 
how they are set, we can refer you to a plant similarly arranged, 
where our governors are in use. Our governors are now being 
used to regulate over 


SEVENTY-FIVE THOUSAND HORSE-POWER 
of water-wheels in this country alone. We sell our governors 
with a POSITIVE CUARANTEE 
that they will give a better speed regulation than any other 
make of governor. 


LomMBARD WaATER-WHEEL GOVERNOR Co., 


61 Hampshire Street (Roxbury District), BOSTON, MASS. 


WATER WHEELS 


For Heads of 3 Feet to 2000 Feet. 


Especially adapted to all kinds of 


ELECTRIC POWER AND LIGHTING PLANTS. 


Recent tests at Holyoke, given below, enable us to guarantee: 

The Largest Power ever obtained from a wheel of the same diameter. The highesi 
speed ever obtained for the same power. The highest mean efficiency when 
running from half to full gate. We guarantee also: A runner of the greatesi 
possible strength. A gate unequaled in quickness and ease of opening and closing 


Test of a 46 in. ae igen be Jan. 25, 97. muse ene SAMSON, Feb.1,’97. 
Rev. | Cu. Ft.| H P Re |. Ft.| A P 

One _ | Head. Pr. Min. Min. Pr. See. Power. Cent. pee. Head.| |Pr. Min. Pace [roe Cent 

Far 15.00 "144.00 00| 172.69| 240.97 97|82.03 Full |15. 29| 194 25) 102.02/143.44|81. = 

% |15.04| 138.12/ 155. 03/223. 61/84.55] 7% |16. 56) 187.75| 92.15|146.73| 84.78 

¥% |15.11) 127.67| 133.24/191. 06/83. 68] 3% |17.33| 178.50] 83.95|138.40)83. 

% |15.88) 131.50) 112. pon saps oa. Seg 17.54} 176.40 


















































55-99]238-40(83-28) 
¥% |16.47| 126.87 04|127.73175.951 4 117.68) 168.50 57.69! 88.14176.19 


JAMES LEFFEL & CO., Springfield, Ohio, U.S. A. 
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PLATINUNI 


SHAPE oR Decree oF Haroness, FOR ALL PURPOSES, 
BAKER & CoO., 


408-410-412-414 N. J. RAILROAD AVE., NEWARK, N, J, 
NEW YORK OFFICE, 120 LIBERTY STREET. 











Scrap and Native Platinum Purchased. 








STANDARD 


ELECTRICAL COMPOUNDS. 


ARMATURE AND FIELD-COIL 
VARNISH. 


INSULATING TAPE. 
RUBEROID MOTOR CLOTH. 


The Standard Paint Gompany, 


c Office, 
oe tle dee. 81-83 JOHN STREET, N.Y. 





Write for 
Particulars. 


| 
| 
| 
| 




















THE 


BRADY 


MAST-ARMS. 


T. H. BRADY, New Britain, Conn., U.S.A. 


Mast-Arms, Pole and Swinging Hoods, 
Arc Cutout Boxes, Fuse Boxes, 
Knife Switches, Brackets, 
Hanger Boards, &c. 


Catalogues and Prices furnished on application. 





If ** THE BEST” is wour hobby, use 


, TARE ALLEN SOLDERING ELST 


Non- Corrosive, Convenient. and Effective 


PeuGomi ote rOR RESIN. 
SOLDERING: SALTS. 


POR Abie ELECTRIC WORK. 


ACIDS,AND 





MANUFACTURED EXCLUSIVELY BY 


L. B. ALLEN CO., 


6359 STAR AWVE., CHICAGO, ILL., U. S. A. 


THE WYCKOFF CREOSOTING 6O., 


WILLIAMSPORT, PA. 


MANUFACTURERS OF 


WYCKOFF WOODEN CONDUITS 


Also Poles and Cross-Arms. 


KARTAVERT 


Dp @ SS cme San FIBER: FIBER! 
HARD AND FLEXIBLE. IN SHEETS, RODS AND TUBING. 


For ELECTRICAL and Mechanical purposes, Railway dust guards, Washers and 
packings. 











MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO., 


P. O. BOX 625 


Wilmington, Del. 



































ream, 
ae —_—— ——~ 
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It’s not as wide as a 


Cambric Needle. 


Yet such a little ribbon of lightning 
can impair your entire service, unless you 
are properly protected. 


GARTON LIGHTNING ARRESTERS 


are prominent among the leaders. They 
have the smallest air-gap, and do not 
ground your circuits. 

Every little storm does not ‘‘ knock 
them out,’’ and their cost is but little 
compared with the cost of repairs and 
inconvenience. 


GARTON-DANIELS ELECTRIC CO., 
KEOKUK, IOWA, U. S. A. 
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FARADAY CARBON COMPANY, 


GLGUIRIG LIGHT CARBON 


TSTHANNETTH, PA. 





DIXON'S GRAPHITED WOOD GREASE 


FOR TROLLEY CAR GEARS. 
ABSOLUTELY PREVENTS NOISE AND DOES NOT 
OOZE OUT OF GEAR CASE. 

“LASTS THREE TIMES AS LONG AS ANY OTHER LUBRICANT.” 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 





Write for Prices of Fan Motors. 


All Copper ‘Knife Switches, 
Etc., Etc. 
General Electrical Supplies. 


4 
Db 


4 


SUPPLY DEPARTMENT: 


SCHIFF, JORDAN & C0, 


232 Greenwich St., New York. 











